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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amendedby the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation and Recovery Act and the Hazardous and 
Solid Waste Amendments of 1984. These acts establish the means to assess and 
clean up hazardous waste sites for both private-sector and Federal facilities. 
The CERCLA and SARA form the basis for what is commonly known as the Superfund 
program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follow: 

. preliminary assessment (PA) 

. site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study under the NACIP program), 

. remedial investigation and feasibility study, and 

. remedial design and remedial action. 
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The Southern Division, Naval Facilities Engineering Command manages and the U.S. 
Environmental Protection Agency and the Florida Department of Environmental 
Protection (formerly Florida Department of Environmental Regulation) oversee the 
Navy environmental program at Naval Air Station (NAS) Whiting Field. All aspects 
of the program are conducted in compliance with State and Federal regulations, 
as ensured by the participation of these regulatory agencies, 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (803) 820-7341. 
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EXECUTIVE SUMMARY 

A remedial investigation (RI) and feasibility study (FS) is being conducted at 
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division, 
Naval Facilities Engineering Command as part of the Department of Defense 
Installation Restoration (IR) program. The IR program was designed to identify 
and abate or control contaminant migration resulting from past operations at 
naval installations. 

A phased approach was implemented to conduct the RI. Phase I was completed in 
May 1992. The subsequent phases of the RI were designated as Phase IIA and Phase 
IIB. Fieldwork for Phase IIA was completed in March 1994. RI Phase IIB was 
completed in November 1996. 

This RI report contains the results of assessment activities used to characterize 
site-specific chemicals detected in environmental media (soil and groundwater) 
at Site 13, Sanitary Landfill, at NAS Whiting Field. Data obtained from these 
activities were used to evaluate the nature and extent of contamination at the 
site and support FSs (if required) and baseline risk assessments. Human health 
and ecological baseline risk assessments are included with the RI report. 

The fieldwork conducted during the RI included the following tasks: 

. geophysical survey, 

. soil gas survey, 

. surface soil sampling, 

. subsurface soil.sampling, 

. monitoring well installation, 

. groundwater sampling, and 

. hydrogeologic investigations. 

Soil and groundwater samples were analyzed for target compound list organic 
analytes, and target analyte list (TAL) inorganic analytes. 

The following conclusions are based on results of the RI investigation activities 
at Site 13, Sanitary Landfill, NAS Whiting Field. 

. Surface soil at Site 13 is moderately permeable, fine-grained clayey 
sand and silty sand. The shallow subsurface soil (2 to 7 feet below 
land surface [bls]) contained interbedded sand, silt, and clay 
layers. The lithology of subsurface soil consists predominantly of 
silt and sands overlying well graded sands. Stringers of clay and 
poorly graded sands were common throughout the area. A clay layer 
of significant thickness (greater than 4 feet) and area1 extent 
appears to exist within the Southeast Disposal Area. The layer is 
15 to 25 feet thick and is located between 75 and 50 feet above sea 
level. The clay layer was not identified in the boring for 
monitoring well UHF-13-lS, indicating the layer may be discontinuous 
at Site 13. 

. A geophysical survey indicated the approximate lateral boundaries of 
the sanitary landfill at Site 13. The landfill consists of three 
primary, north-south trending trenches occupying a combined area of 

WHF-S13.RI 
. . . 

FGW.07.99 -Ill- 



approximately 1,750 feet by 250 feet. Several additional isolated 
geophysical anomalies were identified in the southwest quadrant of 
Site 13, west of the main landfill boundaries. The isolated 
anomalies are interpreted to represent buried ferromagnetic 
materials. 

---A .- 

. Ten TAL metals (aluminum, arsenic, barium, calcium, chromium, iron, 
manganese, silver, vanadium, and zinc) were detected in surface soil 
samples at concentrations exceeding their respective background 
screening values. Detected concentrations of aluminum, arsenic, 
iron, and vanadium exceeded residential standards for U.S. Environ- 
mental Protection Agency (USEPA) Region III risk-based concentra- 
tions (RBCs). Concentrations of arsenic also exceeded the industri- 
al standards for the USEPA Region III RBCs and residential and 
industrial standards for the soil cleanup goals for Florida. 

. Mercury, phenol, and 4-methylphenolwere detected in subsurface soil 
at concentrations above the soil leachability cleanup target levels 
for Florida. These exceedances will be addressed in the site 40 
basewide groundwater investigation. 

. 

Four TAL metals (arsenic, cyanide, mercury, and sodium) were 
detected in subsurface soil samples at concentrations exceeding 
their respective background screening values. Arsenic was detected 
at concentrations exceeding residential and industrial standards for 
soil cleanup goals for Florida and the USEPA Region III RBCs. 

Trichloroethene was detected in Phase II groundwater samples at 
concentrations exceeding the Federal maximum contaminant level (MCL) 
of 0.5 micrograms per liter (pg/R) and the Florida groundwater 
guidance concentration of 3 pg/R. 

. Nine TAL analytes (arsenic, barium, calcium, iron, lead, magnesium, 
manganese, sodium, and zinc) were detected at concentrations 
exceeding their respective background screening values in ground- 
water samples collected at Site 13. Three analytes (aluminum, iron, 
and manganese) were present at concentrations exceeding their 
respective Federal MCLs and Florida groundwater guidance concentra- 
tions. 

. The water table is approximately 40 to 65 feet bls at the site, The 
groundwater flow direction is southeast across the site. The 
average horizontal seepage velocity for the Southeast Disposal Area 
sites was approximately 27 feet per year (ft/yr). 

. Groundwater is the dominant transport pathway for migration of 
chemicals of potential concern (CPCs) off site. Based on an average 
horizontal seepage velocity of 27 ft/yr and the 20-year site 
history, the maximum migration distance for CPCs is estimated to be 
540 feet. Incorporation of correction factors for dispersion and 
uncertainty of slug test data results may reduce the migration 
distance to approximately 39 feet. Analytical groundwater data from 
downgradient monitoring wells do not indicate chemicals are 
migrating from the site. 
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The total excess lifetime cancer risk (ELCR) at Site 13 (1x10m5), 
associated with exposure to soil by a hypothetical future resident 
exceeded Florida's target risk level of concern (1~10~~) due to 
arsenic, and therefore may pose an unacceptable risk. This risk may 
be due to naturally occurring levels of arsenic. 

Exposure to subsurface soils at Site 13 does not pose an unaccept- 
able risk based on USEPA and Florida target risk limits. The 
arsenic exposure point concentration (EPC) does exceed Flori'da's 
soil cleanup 'goal for an industrial site. This risk may be due to 
naturally occurring levels of arsenic in Florida. 

The background levels of arsenic at Site 13 exceed Florida residen- 
tial soil cleanup goals and may result in an unacceptable carcino- 
genic risk. Naturally occurring arsenic likely contributes to the 
Florida Department of Environmental Protection target risk level 
exceedance. 

Groundwater at Site 13 may pose an unacceptable risk to hypothetical 
future residents (ELCR is 3~10~~) due to arsenic. Although this 
value exceeds Florida's target risk level for arsenic, the EPC for 
arsenic is an order of magnitude less than both the Federal drinking 
water standard and Florida's groundwater guidance concentration. 

Surface soil was the only medium evaluated for ecological receptors. 

No lethal risks are predicted for any of the representative wildlife 
species at Site 13. 

No potential effects on growth or reproduction in the cotton mouse, 
red fox, or birds are expected as a result of exposure to surface 
soil. 

Direct and indirect ingestion of surface soil by the short-tailed 
shrew may result in a potential sublethal risk such as reduction in 
growth or reproduction at the individual level, but no adverse 
effects are predicted at the population level. Sublethal effects in 
this species are related primarily to aluminum concentrations in 
surface soil. 

For terrestrial plants, exposure concentrations of aluminum and 
vanadium exceed their respective phytotoxicity benchmark values. 
However, the reasonable maximum exposure (RME) value for both of 
these inorganics is consistent with published regional background 
values. In addition, the vegetative covering at Site 13 is consis- 
tent with recolonization of a disturbed area, with no sign of stress 
consistent with inorganics. Therefore, plant biomass used as frorage 
and plant cover are not expected to be reduced such that the bird 
and small mammal populations at Site 13 would be affected. 

RMEs of all ecological CPCs are well below their corresponding 
invertebrate toxicity benchmark values. No potential effects on the 
small mammal and bird populations are expected as a result of 
impacts to invertebrates used as forage material, 
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Based on the interpretation of findings from the remedial investigation 
activities, a FS is recommended for Site 13, Sanitary Landfill to address the 
presence of arsenic in the surface soils. Although groundwater analytical 
results, summaries and conclusions are included in this RI report, the 
groundwater at NAS Whiting Fieldhas been designated as a separate site (Site 40, 
Facilitywide Groundwater). Therefore, chemicals in the groundwater that pose a 
threat to human and ecological receptors will be evaluated as part of the Site 
40 RI/FS. Subsurface soil samples with concentrations exceeding Florida 
leachability cleanup target levels will also be evaluated in the Site 40 RI/FS. 
The Site 40 assessment will supersede the evaluation presented in this report. 
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initial calibration verification 
instrument detection limit 
installation restoration 

hydraulic conductivity 
organic carbon partitioning coefficient 
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GLOSSARY (Continued) 

&JO 

LDC 
LOAEL 

MAG 
MCL 
l-%/kg 
l-G/~ 
j.&3os/cm 
w/k 
mg/J 
MS/MSD 

NAS 
NCP 
NEESA 
NGVD 
NOAEL 
NPL 
NTU 

OVA 

PARCC 

PCB 
PCPT 
PDE 
mm 

QAPP 
QC 

RBC 
RGO 
RI 
RI/FS 
RME 
RPD 
RRF 
%RSD 
RTV 

SARA 
SDG 
SFF 
SOUTHNAV- 

FACENGCOM 
SQL 
su 
svoc 

lethal dose to 50 percent of test population 
Laboratory Data Consultants, Inc. 
lowest observed adverse effects level 

magnetometer 
maximum contaminant level 
micrograms per kilogram 
micrograms per liter 
micromhos per centimeter 
milligrams per kilogram 
milligrams per liter 
matrix spike and matrix spike duplicate 

Naval Air Station 
National Oil and Hazardous Substances Contingency Plan 
Naval Energy and Environmental Support Activity 
National Geodetic Vertical Datum of 1929 
no observable adverse effect level 
National Priority List 
nephelometric turbidity unit 

organic vapor analyzer 

precision, accuracy, representativeness, completeness, and 
comparability 
polychlorinated biphenyl 
piezocone penetrometer test 
potential dietary exposure 
parts per million 

Quality Assurance Program Plan 
quality control 

risk-based concentration 
remedial goal option 
remedial investigation 
remedial investigation and feasibility study 
reasonable maximum exposure 
relative percent difference 
relative response factor 
percent relative standard deviation 
reference toxicity value 

Superfund Amendments and Reauthorization Act 
sample delivery group 
site foraging frequency 

Southern Division, Naval Facilities Engineering Command 
sample quantitation limit 
standard unit 
semivolatile organic compound 
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TAL 
TCE 
TCL 
RI 

Tvoc 

UCL 
USDA 
USEPA 

voc 

GLOSSARY (Continued) 

target analyte list 
trichloroethene 
target compound list 
trademark 
total volatile organic compound 

upper confidence limit 
U.S. Department of Agriculture 
U.S. Environmental Protection Agency 

volatile organic compound 
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1.0 INTRODUCTION 
! 

Harding Lawson Associates (HLA), under contract to the Department of Navy, 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting the Remedial Investigation (RI) Report for Site 13, Sanitary Landfill 
Area at Naval Air Station (NAS) Whiting Field located in Milton, Florida. The 
RI Report for Site 13 is one in a series of site-specific reports being completed 
in conjunction with the NAS Whiting Field General Information Report (GIR) ('HLA, 
1998) to summarize the previous investigations and to present the results of the 
RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at NAS Whiting Field under contract No. N62467-89-D-0317. The 
RI was conducted in three phases. The Phase I RI field program was completed in 
May 1992. The Phase IIA RI field program was conducted between May 1992 and 
March 1994. The Phase IIB RI field program was completed in October 1997. 

Installation Location and Description. NAS Whiting Field is located in Santa 
Rosa County, in Florida's northwest coastal area, approximately 5.5 miles north 
of Milton and 25 miles northeast of Pensacola (Figure l-l). NAS Whiting Field 
presently consists of two air fields separatedby an industrial area. The entire 
installation is approximately 3,872 acres. Figure l-2 presents the installation 
layout and locations of RI/FS sites at NAS Whiting Field. A complete description 
of historic operations at the facility is presented in Section 1.3 and Appendix 
A of the NAS Whiting Field GIR (HLA, 1998). 

1.1 PURPOSE OF THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY. The purpose 
of the NAS Whiting Field RI is to identify and'characterize the nature and extent 
of chemicals in environmental media and potential risks to human and ecological 
receptors posed by toxic or hazardous chemicals present on site. The chemicals 
were potentially released to the environment during past waste disposal practices 
or spills.. The data collected during the RI field program will also be used in 
a feasibility study (FS) (if necessary) to screen, evaluate, and select remedial 
alternatives to provide permanent, feasible solutions to environmental impacts 
that may have resulted from past waste disposal practices or spills. 

1.2 SITE DESCRIPTION. Site 13 is located along the eastern facility boundary 
near the South Air Field (Figure l-2). The site is rectangular in shape, 
trending north to south, and covers approximately 4 acres. The site was used as 
the primary sanitary landfill for NAS Whiting Field from 1979 to 1984. During 
1979 waste solvents and residue from paint-stripping operations may have been 
disposed of at the site. After 1979, the landfill reportedly received only 
general refuse and nonhazardous waste. The vegetated "Y" drainage ditch borders 
the landfill to the west and south. The general slope of the land is from 
northwest to southeast. The landfill is depressed relative to the surrounding 
land surface, and runoff typically ponds on site. When there is surface runoff 
from the site, it drains toward Big Coldwater Creek, located approximately 8,800 
feet east of the site (Figure l-2). 
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Currently, the site is predominantly covered with planted pine trees. Buried 
wastes are not exposed at the land surface, nor are there indications (e.g. 
stained soil or stressed vegetation) of other past waste disposal practices. 

According to the U.S. Department of Agriculture (USDA), the soil at Site 13 is 
classified as Troup Loamy Sand and Lucy Loamy Sand (USDA, 1980). Because the 
soil at the site is predominantly silty sand, rainfall generally infiltrates 
directly into the soil. 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The IR program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580. 
SOUTHNAVFACENGCOMis the agency responsible for the Navy installation restoration 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the 
responsibility to process NAS Whiting Field through preliminary assessment, site 
inspection, RI/FS, and remedial response selection in compliance with the 
guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300) (U.S. Environmental 
Protection Agency [USEPA], 1990). 

Section105(a)(8)(A) of SARA requires USEPAto develop criteria to set priorities 
for remedial action for chemicals detected in environmental media based on 
relative risk to human health and the environment. To meet this requirement, 
USEPA has established the Hazard Ranking System (HRS) as Appendix A to the NCP. 
First promulgated in 1982, the HRS was amended in December 1990, effective M,arch 
14, 1991 (55 Federal Register No. 241:51532-51667), to comply with requirements 
of Section 105(c)(l) of SARA to increase the accuracy of the assessment of 
relative risk. The HRS (March 1991) has been substantially revised and is 
designed to prioritize sites after the Site Inspection phase of the CERCLA 
process. 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). In 
January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites to 
be included on the NPL (40 CFR 300, Federal Register, January 18, 1994), and on 
May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994. (40 
CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS Whiting 
Field must follow the requirements of the NCP, as amended by SARA, and regulatory 
guidance for conducting RI/FS programs under CERCLA. 

1.4 REPORT ORGANIZATION. The RI Report is organized into ten sections (Chapters 
1.0 to 10.0). Chapter 1.0 presents the purpose, site description, and regulatory 
setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes previous 
investigations, Chapter 3.0 presents the investigative methodology for 
conducting the assessment. Chapter 4.0 presents the site-specific data quality 
assessment. Chapter 5.0 discusses the investigative results of the assessment. 
Chapter 6.0 presents the Human Health Risk Assessment (HHPA), and Chapter 7.0 
presents the Ecological Risk Assessment (ERA). Chapter 8.0 discusses the fate 
and transport of chemicals determined to be human and/or ecological chemica:Ls of 
potential concern (CPC). Chapter 9.0 provides a summary of the conclusions and 
recommendations. Chapter 10.0 presents professional review certification. 

WHF-S13.RI 

FGW.07.99 l-4 

--.~. - .-. 



t-l 2.0 PREVIOUS INVESTIGATIONS 

Numerous investigations have been conducted at NAS Whiting Field prior to 1!398. 
These investigations include an Initial Assessment Study (IAS), Verification 
Study, and Phases I, IIA, and IIB of the RI. This chapter summarizes the 
previous investigations specific to Site 13, the Sanitary Landfill Area at NAS 
Whiting Field. 

2.1 INITIAL ASSESSMENT STUDY. Background information was gathered for the IAS 
(Envirodyne Engineers, Inc., 1985) by conducting a record search, performing an 
on-site survey, and conducting interviews with long-time employees and retired 
personnel familiar with the site. 

Results of the IAS indicated that between 1979 and 1984, the site was the primary 
sanitary landfill for NAS Whiting Field. During its first year of operation, the 
landfill potentially received wastes associated with the maintenance of aircraft 
such as waste solvents, paint, oil, and hydraulic fluid. Asbestos wrappe!d in 
plastic was also disposed of at the landfill. After the first year of operation, 
the landfill received general refuse and nonhazardous waste (Envirodyne 
Engineers, Inc., 1985). 

Site 13 was recommended for additional investigation during the IAS due to the 
potentially hazardous nature of the wastes reportedly disposed of there, anld the 
high potential for migration and potential impact on receptors (Envirodyne 
Engineers, Inc., 1985). 

2.2 VERIFICATION STUDY. TheVerification Study (Geraghty &Miller, Inc., 1986), 
at Site 13 included installing a single monitoring well (WI-IF-13-l) east of Site 
13 (Figure 3-3). A groundwater sample was collected and analyzed for the USEPA's 
list of priority pollutants. No organic constituents were detected in the 
groundwater, and low concentrations of lead (0.006 milligrams per liter [mg/R]), 
mercury (0.0005 mg/R), nickel (0.006 mg/l), and zinc (0.24 mg/R) were detected. 
These concentrations did not exceed Florida maximum contaminant levels (MCLs) in 
effect at the time of the investigation. 

Based on groundwater elevations in the area including Site 13, groundwater flows 
in a southerly direction, and an additional monitoring well should be installed 
hydraulically downgradient of Sites 13 and 14. 
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3.0 FIELD INVESTIGATIVE METHODS 

Field investigative techniques used to collect data during the RI are described 
in the RI/FS Workplan, Volume II (E.C. Jordan, 1990). The workplan includes 
descriptions of sampling methods, sample management, chain of custody, project 
documentation, change in field methods, protocols on corrective actions, 
decontamination procedures, waste management handling, and other general project 
standards and procedures in Section 3.1, General Site Operations. 

Field and laboratory quality assurance (QA) and quality control (QC) requirements 
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP) 
located in Appendix A of the RI/FS Workplan, Volume II (E.C. Jordan, 1990). 
Health and safety requirements were in accordance with the general Health and 
Safety Plan located involume III the RI/FS planning document, NAS Whiting Field, 
Milton Florida (E.C. Jordan, 1990). 

Field investigative methods not included in the documents identified above are 
described in Technical MemorandumNo, 7, RI Phase IIB Workplan (ABB Environmental 
Service, Inc. [ABB-ES], 1995a) and in the NAS Whiting Field GIR (HLA, 1998). 

These field and laboratory investigation techniques are in general conformance 
with USEPA standard operating procedures in effect at the time of the investiga- 
tions (USEPA, 1991a and 1996a) and were followed during all phases of the RI 
sampling and analysis program. 

The RI Phase I investigation at Site 13 consisted of collecting three groundwater 
samples using a piezocone penetrometer test (PCPT) and Bengt-Arne-Torstensson 
(BAT) sampler. The Phase IIA investigation included the completion of a 
geophysical survey, collection of five surface soil samples and three subsurface 
soil samples from test pits, installation of two monitoring wells, and collection 
of three groundwater samples. The Phase IIB investigation included an active 
soil gas survey, collection of five surface soil samples, installation of three 
monitoring wells, and collection of seven groundwater samples. The samples were 
analyzed for target compound list (TCL) volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyl 
(PCBs), and target analyte list (TAL) inorganic analytes. 

The following provides abrief description of the number and types of enviro'nmen- 
tal samples and the analytical methodology for the Phase II RI for Site 13, 
Sanitary Landfill. 

3.1 GEOPHYSICAL SURVEY. Geophysical surveys at Site 13 were conducted between 
May 26 and June 14, 1992. The purpose of the geophysical surveys was to assess 
the lateral and vertical extent of the waste disposal area and locate buried 
metallic or nonmetallic objects that may indicate a potential waste disposal 
area. In addition, geophysical methods were used to locate possible underground 
utility lines, fuel distribution lines, and other anthropogenic obstructions to 
be avoided during other intrusive subsurface exploration activities. 

Geophysical methods used at the site include electromagnetic (EM) induction and 
mtignetometry (MAG). Blackhawk Geosciences, Inc., of Golden, Colorado was 
subcontracted by HLA to conduct the geophysical tasks. A technical report 
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describing the methodology, results, and conclusions of the geophysical survey 
was prepared in February 1993 (ABB-ES, 1993). The following paragraph presents 
a brief description of the geophysical field program. 

~--Y ,’ 

Data from the EM and MAG surveys were collected along east to west grid lines 
established at two intervals: 20 feet apart from the baseline (southern site 
boundary) to 1,200 feet north of the baseline, and 40 feet apart from 1,200 feet 
north to 1,800 feet north of the baseline. The grid lines were orientated with 
a magnetic compass and measuring tape. Data were collected at stations located 
at lo-foot intervals along each grid line. These grid lines were later surveyed 
by a Florida-licensed surveyor. The location of the grid and the plotted 
geophysical data are presented on Figures A-l through A-4 in Appendix A of this 
report. The results of the geophysical survey are presented in Section 5.3 of 
this report. 

3.2 SOIL GAS SURVEY FOR METHANE. A soil gas survey was conducted in August and 
September, 1995, at Site 13 to assess the presence of methane gas or other VOCs 
potentially emanating from the site. A technical report summarizing the sampling 
methods and analytical results was prepared in November 1995 (ABB-ES, 1995b). 
Soil gas samples were collected from 98 locations across the site and up to 100 
feet beyond the site boundary. Sample locations were determined based on a lOO- 
by lOO-foot grid spacing based on random origination points. The grid origin was 
located at an area assumed not to be influenced by soil gas emanating from the 
site. Figure 3-l presents the locations of the active soil gas survey points. 

At each location, an open-ended stainless-steel tube was pushed or manually 
driven to the proposed sampling depths of 1.5 feet and 3.0 feet below land 
surface (bls). Organic vapor measurements were made at the two sampling depths. 
The air within the stainless-steel tube was purged with a vacuum pump to obtain 
a representative sample of soil gas. Soil gases were drawn directly into Tedlar 
bags, from which the samples were drawn for analysis. Total volatile organic 
vapor concentrations were measured in the field with either a Portafid II"" or a 
Foxboro OVA-128TU organic vapor analyzer (OVA). Measurements of both total 
volatile organic vapor concentrations and methane (i.e., vapors measured after 
passing a granulated charcoal filter) were recorded. A comparison of the two 
measurements allowed a qualitative analysis of the presence of methane gas. Soil 
gas samples were not submitted for laboratory analysis. 

,--. 

The results of the soil gas survey are presented in Section 5.4 of this report. 
Methane concentrations are presented graphically as isoconcentrations on Figures 
5-3 and 5-4. 

3.3 SURFACE SOIL ASSESSMENT. The surface soil assessment included the 
collection of five surface soil samples during Phase IIA and five surface soil 
samples during Phase IIB of the RI. 

The phase IIA soil samples designated 13-SL-01 through 13-SL-05 were collected 
from the interval between land surface to a depth of 12 inches bls at locations 
adjacent at the 5 test pits. The Phase IIA surface soil sample locations were 
based on observed surface conditions and co-located with geophysical surface 
anomalies. The Phase IIB samples (13SOOlOl through 13SOO501) were collected to F--x 

confirm the presence of chemicals previously detected, to provide full coverage 
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of the site, and to characterize the nature and extent of contamination. The 
Phase IIB samples were collected in December 1995 and are shown on Figure 3-2. 

The Phase IIB surface soil samples were collected from the land surface to a 
maximum depth of 12 inches bls using a decontaminated stainless-steel auger. 
Soil samples were described using the Unified Soil Classification System and 
recorded in a bound field logbook by HLA personnel. 

The surface soil samples were analyzed for Contract Laboratory Program ((CLP) 
(Naval Energy and Environmental Support Activity [NEESA] Level D) TCL WCs, 
SVOCs, pesticides, PCBs, TAL inorganic analytes including cyanide, and asbestos. 

Background screening criteria were established by collecting background samples 
across the installation from each USDA soil type identified at NAS Whiting Field. 
These data are presented in Subsection 3.3.1 of the GIR (HLA, 1998). The 
arithmetic mean of analytes detected in the background soil samples was 
calculatedby summing individual analyte concentrations and then dividing the sum 
by the number of samples from which the analytes were detected. Surface soil 
sample analytical results were compared to twice the arithmetic mean of analyte 
concentrations detected in background surface soil samples associated with the 
Troup Loamy Sand and Lucy Loamy Sand soil types. The statistical summary for the 
combined surface soil type background data and the surface soil sampling res,ults 
are discussed in Section 5.5 of this report. Soil sample analytical data are 
presented in Appendix B of this report. 

3.4 SUBSURFACE SOIL ASSESSMENT. The RI subsurface investigation at Site 13 
included a PCPT investigation, split-spoon sampling conducted during monitoring 
well installations, and sample collection during excavation of the test pits. 

Detailed lithologic descriptions for all monitoring wells and PCPT soundings are 
presented in Phase I Technical Memorandum No. 1, Geologic Assessment (ABB-ES, 
1992) and in Phase IIA Technical Memorandum No. 2, Geologic Assessment (ABB-ES, 
1995c). A summary of the Site 13 lithology including descriptions from Phase IIB 
is also presented in Section 5.1 of this report. Boring logs for monitoring 
wells installed at Site 13 are included as Appendix C to this report. 

Subsurface soil samples from Site 13 were compared to USEPA Region III Risk-Based 
Concentrations (RBCs), the Florida Soil Cleanup Target Levels for Chapter 62-785, 
Florida Administrative Code (FAC), and a background subsurface soil data set for 
NAS Whiting Field, presented in Subsection 3.3.1 of the GIR (HLA, 1998). 'Table 
3-18 in the GIR presents a statistical summary of the background subsurface soil 
data at NAS Whiting Field (HLA, 1998). 

3.4.1 Piezocone Penetrometer Investigation Two PCPT explorations (WHF-13-CPT-1 
and WHF-13-CPT-2) were performed at Site 13 in December 1990. The PCPT 
explorations were each completed to total depths of 130 feet bls. The PCPT 
apparatus consists of a stainless-steel cone tip (equipped with electronic 
sensors and connected to stainless-steel rods) hydraulically pressed into the 
overburden soils. Measurements of end-bearing resistance, friction resistance, 
and pore pressure were recorded from the sensors throughout the sounding. The 
analog signals from the cone tip sensors were digitized for data logging, and 
analyses of the digital data were completed in the field using a data acquisition 
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software system. Based on the cone readings, a lithologic description of the 
soils was computed with the aid of the software package. 

The cone tip was advanced until the friction resistance of the overburden soils 
exceeded the power of the hydraulic system (refusal); the exploration was then 
terminated. The primary purpose of extending the boring explorations was to 
collect in situ groundwater samples using the BAT screening technique. The BAT 
in situ groundwater sampling technique was described in Phase I Technical 
Memorandum No. 5, Groundwater Assessment (ABB-ES, 1995d). A summary of the 
sounding designations, completion dates, proposed and actual depths, and the 
lithologic descriptions for the soundings are presented in Phase IIA Technical 
Memorandum No. 2, Geologic Assessment (ABB-ES, 1995a). 

3.4.2 Split Spoon Sampling Lithologic data were obtained by collecting 
subsurface soil samples at monitoring well locations (Figure 3-3). A 2-foot 
split-spoon sample was collected for visual inspection by an HLA geologist. All 
data were entered into a bound logbook. Detailed soil descriptions and other 
pertinent data are presented in the boring logs for the soil boring investigation 
located in Phase IIA Technical Memorandum No. 2, Geologic Assessment (ABB-ES, 
1995c) and in Section 5.1 of this report. Split-spoon samples were generally 
collected at 5-foot intervals during drilling of the monitoring wells. Monitoring 
well installations were conducted in conjunction with the hydrogeologic and 
groundwater investigations, which are summarized inPhase IIATechnical Memoranda 
4 and 5, respectively (ABB-ES, 1995d and 1995e). 

3.4.3 Test Pit Sampling Five test pits (TP-13-01 through TP-13-05) were 
excavated in October 1992 at Site 13, following completion of the geophysical 
survey. Test pits were excavated at geophysical anomaly locations (which 
potentially indicated buried materials; Figure 3-2). The purpose of the test 
pits was to confirm the presence of buried wastes, and to characterize potential 
landfill materials by the description, collection, and analyses of subsurface 
samples. The analytical data were used to characterize potential environmental 
impacts to subsurface soil within the disposal area. A detailed description of 
the site selection and methodology of excavation is described in Phase IIA 
Technical Memorandum 3 (ABB-ES, 1995f). 

The physical descriptions of each two foot soil layer and waste type were 
recorded in the field logbook during test pit excavation and summarized in 
Appendix B of Phase IIA Technical Memorandum 3 (ABB-ES, 1995f). Three subsurface 
soil samples (13SSO201, 13SSO302, and 13SSO503) were collected from three test 
pits (TP-13-02, TP-13-03, and TP-13-05) for analysis by a CLP analytical 
laboratory. No subsurface soil samples were collected from test pits that did 
not contain domestic or industrial wastes or other refuse. The subsurface soil 
samples were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL metals and 
cyanide. The analytical data for subsurface samples are summarized in Section 
5.6 of this report. 

3.5 GROUNDWATER ASSESSMENT. Groundwater assessment activities included 
collecting two groundwater samples with a BAT sampler during Phase I and collect- 
ing groundwater samples from monitoring wells installed in Phases IIA and IIB. 
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During the Phase I investigation, three groundwater samples (WHF-13-WP-01-01, 
WHF-13-WP-02-01, and WHF-13-WP-02-02) were collected at PCPT locations WHF-13- 
CPT-1 and WJJF-13-CPT-2 (Figure 3-2) using the BAT sampling technique. The BAT 
groundwater sampling program was conducted in April 1991 in conjunction with the 
PCPT subsurface exploration to confirm the potential for contamination of 
groundwater hydraulically downgradient from the site. The depth of the in situ 
BAT groundwater samples were determined based on subsurface exploration data 
(lithology and pore pressure) collected from the PCPT soundings. The groundwater 
samples were analyzed for TCL VOCs and TAL inorganics. The analytical results 
are presented in Subsection 5.7.1 of this report. 

As part of the Phase IIA investigation, groundwater samples WHF-13-1, WHF-13-2, 
and WHF-13-1B were collected frommonitoringwells WHF-13-lS, WHF-13-2, and WHF- 
13-lB, respectively. Groundwater samples were collected from monitoring wells 
WHF-13-l (samples 13G00103, and13G00103F), WHF-13-1s (sample 13GOOlOl), WHF-13-2 
(13G00201) and an additional monitoring well, WHF-13-11 (sample 13GOO102), 
installed in 1996 as part of the Phase IIB investigation. In 1997, two 
additional wells (WHF-13-3 and WAIF-13-4) were installed and sampled (salmples 
13G00301, 13G00301F, and 13G00401, respectively). The monitoring well locations 
are presented on Figure 3-3, and the groundwater analytical data are discussed 
in Section 5.7. The groundwater analytical data are presented in Appendix D of 
this report. 

During Phase IIA, the groundwater samples were collected from the monitoring well 
using a Teflon"" bailer after purging the monitoring wells with a submersible or 
bladder pump. Purging and sampling methodology was followed as presented in 
Paragraph 2.1.7.2 of the GIR (HLA, 1998). The groundwater samples were analyzed 
for CLP (NEESA Level C) TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganics. 

During Phase IIB of the RI, groundwater samples were collected from th,e six 
monitoring wells installed at Site 13 using low-flow sampling techniques. 
Purging and sampling methodology was followed as presented in Paragraph 2.,1.7.2 
of the GIR (HLA, 1998). The groundwater samples were analyzed for CLP I(NEESA 
Level D) TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganics. Samples for TAL 
inorganics were unfiltered (total analysis) if measured turbidity was be:Low 10 
nephelometric turbidity units (NTUs). If turbidity was greater than 10 NTUs, an 
additional groundwater sample was collected and field-filtered using a 45-micron 
filter. The purpose of the additional groundwater sample was to evaluate the 
nature of the nonparticulate inorganic analytes present in the samples. Two 
filtered samples (13G00103F and 13G00301F) were collected during Phase IIB. 

Secondary water quality parameters were also analyzed to provide information for 
assessing potential remedial alternatives. The secondary parameter analyses 
included alkalinity, chloride, sulfates, hardness, ammonia nitrates, total 
Kjeldahl nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids, 
and total organic carbon. Water quality parameter data are presented in 
Subsection 5.7.2 of this report. 

3.6 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment of Site 113 also 
included data from five adjacent sites investigated during the RI field program, 
This area, also referred to as the Southeast Disposal Area, includes !;ite 9 
(Waste Fuel Disposal Pit), Sites 10 and 11 (Southeast Open Disposal Areas A 
and B), Site 12 (Tetraethyl Lead Disposal Area), Site 13 (Sanitary Landfill), and 
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Site 14 (Short-Term Sanitary Landfill. The hydrogeologic field investigation 
activities included the collection of water-level data from 15 monitoring wells 
and conducting slug test analyses on five monitoring wells. Results of the Phase 
IIA hydrogeologic assessment are presented in Phase IIA Technical Memorandum No. , ,. 
4, Hydrogeologic Assessment (ABB-ES, 1995d). Monitoring well construction 
details are presented in Table 3-1 and on the boring logs in Appendix C of this 
report. Results of the hydrogeologic assessment are summarized in Section 5.2 
of this report. 

.=-%. 
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Table 3-1 
Summary of Monitoring Well Construction Details 

- 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida - 

Monitoring RI Phase Well Land Total Approximate 

Well of Well Size 
Surface 

TOC 
Elevation 

Well Depth Screen 
Surface Casing 

Length 
Designation Completion (inches) 

Elevation 
(feet msl) 

(feet Interval 
(feet msl) BTOC) (feet BTOC) 

(feet bls) 

southeast Disposal Area 

%te 9, Waste Fuel Disposal Pit 

WHF-Q-l vs 4 144.66 146.55 118.40 108 to 118 NA 

WHF-9-2 I 4 158.11 161.07 124.35 114 to 124 NA 

WHF-93s IIA 2 147.92 150.85 108.24 93 to 108 0 to 77 

site 10, Southeast Open Disposal Area (AI 

WHF-10-1 vs 4 144.19 146.73 118.20 108 to 118 NA 

WHF-10-2 IIA 2 147.78 150.75 113.14 98 to 113 NA 

Site 11, Southeast Open Disposal Area (61 

WHF-1 l-l vs 4 122.48 124.86 128.40 118 to 128 NA 

WHF-11-1s IIA 2 114.91 116.65 54.40 39 to 54 NA 

WHF-11-2 I 4 145.19 148.12 125.84 120 to 125 NA 

WHF-1 l-3 IIA 2 114.29 117.19 73.16 58 to 73 0 to 46 

WHF-1 l-45 IIB 2 126.13 129.43 76.00 60 to 75 NA 

WHF-1 l-41 IIB 2 125.79 129.28 106.00 95 to 105 NA 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 vs 4 134.20 136.40 113.40 103 to 113 NA 

WHF-12-2 IIB 2 132.45 135.56 85.00 69 to 84 NA 

Site 13, Sanitary Landfill 

WHF-13-l vs 4 100.40 102.66 122.90 112 to 122 NA 

WHF-13-1s IIA 2 104.61 108.97 61.30 46 to 61 NA 

WHF-13-1 I IIB 2 106.09 109.17 91 .OO 80 to 90 NA 

WHF-13-2s IIA 2 99.94 102.86 72.41 57 to 72 0 to 42 

WHF-13-3s IIB 2 81.38 81.44 42.00 26 to 41 NA 

WHF-13-4s IIB 2 80.41 80.37 42.00 26 to 41 NA 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l vs 4 137.83 139.69 153.20 143 to 153 NA 

WHF-14-2 IIA 2 142.15 145.80 118.30 103 to 118 0 to 94 

Notes: RI = Remedial Investigation. VS = Verification Study. 
msl = mean sea level. NA = not applicable. 
TOC = top of casing. I = Remedial Investigation Phase I. 
BTOC = below top of casing. IIA = Remedial Investigation Phase IIA. 
bls = below land surface. II8 = Remedial Investigation Phase IIB. 
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT 

This section describes how the data generated during Phase IIB of the RI at Site 
13 were managed and evaluated. Section 4.1 describes the analytical program and 
data management for the RI at Site 13. Section 4.2 summarizes the precision, 
accuracy, representativeness, comparability, and completeness (PARCC) report on 
the data. Section 4.3 presents a summary of the Data Quality Assessment. 

The soil samples collected during Phase IIA of the RI were qualified according 
to USEPA functional guidelines for evaluation of organic (USEPA, 1991b) and 
inorganic (USEPA, 1988a) analytical data analyzed using USEPA CLP protocol. The 
data quality objective (DQO) assessment for the Phase IIA soil samples is 
presented in detail in RI Phase IIA Technical Memorandum No. 3 (ABB-ES, 1994). 
The DQO assessment for the Phase IIA groundwater samples is presented in detail 
in RI Phase IIA Technical Memorandum No. 5 (ABB-ES, 1995e). 

4.1 ANALYTICAL PROGRAM. Environmental andQC samples collected during the Phase 
IIB of the RI at Site 13 were analyzed using field screening and off-site 
laboratory analytical methods. QC data for Site 13 are included with sample 
delivery groups (SDGs) WF007, WF029, WF041, and WF055 and are presented in 
Appendix E. Environmental sampling locations are presented in Chapter 3.0 of 
this report, and sample results are presented in Chapter 5.0 and Appendix B (soil 
analytical data) and Appendix D (groundwater analytical data). 

Environmental samples (surface soil and groundwater) were collected and analyzed 
by an off-site laboratory using USEPA CLP methodology for analysis of TCL VOCs, 
svocs , pesticides, and PCBs, and TAL metals and cyanide. Some groundwater 
samples were also analyzed for wet chemistry analyses. The laboratory analytical 
program is described in more detail in Section 2.2 of the NAS Whiting Field GIR 
(HLA, 1998). 

Analytical results obtained for all environmental samples during the RI sampling 
events were submitted as NEESA Level D (USEPA Level IV) analytical packages for 
vocs, SVOCs, pesticides, PCBs, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

. DQOs and the QAPP in the NAS Whiting Field Workplan (E. C. Jordan Co., 
Inc., 1990 and ABB-ES, 1995a); 

. NEESA guidance document 20.2-047B, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program 
(NEESA, 1988); 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a); and 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). 

WHF-S13.RI 

FGW.07.99 4-1 



The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (HLA, 1998). 

The data were reviewed, validated, and evaluated using the PARCC criteria 
specified in the DQOs. PARCC criteria are described in Section 2.3 of the NAS 
Whiting Field GIR (HLA, 1998). The Site 13 Phase IIB soil and groundwater 
analytical data were validated by Laboratory Data Consultants, Inc. (LDC), of 
Carlsbad, California, in 1996. The Site 13 Phase IIB surface soil data are 
included in SDG WF007. The Site 13 Phase IIB groundwater data include SDGs 
WF029, WF041, and WF05.5. The subsections below summarize the PARCC criteria 
evaluation of the analytical data. 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference, [RPDI) obtained from 
duplicate laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples. The evaluation 
of precision for the RI sampling event is presented in Table 4-l and summarized 
below. 

The RPD criteria were not met for five environmental samples (two soil and three 
groundwater) and associated duplicates for several organic and inorganic 
analytes. None of the organic analytical results were qualified during the data 
validation process based on RPD criteria for. environmental "and ,associated f 
duplicate sample pairs. 

The RPD criteria for several organic compounds (2 VOCs and 14 SVOCs) in two soil 
samples from SDG WF007 may not have been met because of sample heterogeneity. 
The inorganic analytical results were not qualified during the data validation 
process based on the RPD evaluation criteria alone. 

The RPD criteria for seven inorganic analytes in two soil samples from SDG WF007 
may not have been met because of sample heterogeneity. The inorganic analytical 
results were not qualified during the data validation process based on the RPD 
evaluation criteria alone. 

The RPD criteria for three VOCs and four inorganic analytes were not met for a 
groundwater sample (14GOOlOl) and associated duplicate in SDG WF029. The RPD 
criteria for one VOC and two inorganics were not met for one groundwater sample 
(35GOOlOl) and its associated duplicate in SDG WF041. The RPD criteria for one 
VOC, one SVOC, and four inorganic analytes were not met for one groundwater 
sample (35G00202) and its associated duplicate in SDG WF041. 

4.2.2 Accuracv Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing 
calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percentage 
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. The evaluation of 
recoveries for MS/MSD samples is presented in Table 4-2 and summarized below. 
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Table 4-l 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

Concentration Concentration 
RPD Control Limits 

m 

WFOO7 

VolatiJe Organic Compounds lyglkg) 14s00101 Acetone 8 ND NC 50 

Methylene chloride 6 ND NC 50 

Semivolatile Organic Comaounds @g/kg, 10s00101 Phenanthrene 280 1,200 124 50 

Fluoranthene 660 2,306 111 50 

Pyrene 580 1,600 94 50 

Benzo(a)anthracene 340 1,200 112 50 

Chrysene 500 1,400 120 50 

Bis(B 200 36OU NC 50 
ethylhexyhphthalate 

Benzo(b)fluoranthene 480 1,300 92 50 

Benzo(k)fluoranthene 360 900 86 50 

Benzo(a)pyrene 400 1,000 86 50 

Indeno(l,2,3-cd)pyrene 180 360 67 50 

Benzo(g,h,i)perylene 180 340 62 50 

Anthracene 370 u 270 NC 50 

Carbazole 370 u 100 NC 50 

Dibenz(a,h)anthracene 370 u 170 NC 50 

norganic Analvtes Imglkg) 10s00101 Aluminum 8,760 8,920 2 20 

Arsenic 2.5 2.6 4 30 

Barium 361 1,320 114 30 

10s00101 Beryllium 0.13 0.13 0 20 

Cadmium 0.91 ND NC 20 

see notes at end of table. - 



Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

Concentration Concentration 
RPD Control Limits 

go& 

WFO07 

Inorganic Analvtes (mglkg) IContinued) Calcium 23,200 17,800 26 20 

Chromium 18.2 16.8 8 30 

Cobalt 0.83 2.0 82 30 

Copper 7.9 7.9 0 30 

Iron 6,520 6,780 4 20 

Lead 38.0 33.1 14 20 

Magnesium 5,910 5,600 5 30 

Manganese 56.6 66.0 15 20 

Nickel 6.8 3.0 77 30 

Potassium 219 ND NC 20 

Sodium 35.6 46.2 26 30 

Vanadium 18.9 18.7 1 30 

Zinc 37.7 34.1 5 30 

Cyanide 0.10 0.20 67 30 

TRPH 240 180 29 30 

14500101 Aluminum 11,600 11,500 1 20 

Arsenic 1.5 1.9 23 30 

Barium 23.3 26.6 13 30 

Beryllium 0.15 0.16 6 30 

Calcium 120 183 6 30 

Chromium 7.8 7.8 0 30 

Cobalt 1.8 1.6 12 30 

Copper 3.8 4.3 12 30 

See notes at end of table 



Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

Concentration Concentration 
RPD Control Limits 

p3lJ 

WFO07 

Inorganic Analvtes (mglkg) (Continued) Iron 6,310 6,630 5 20 

Lead 7.7 11.9 42 30 

14s00101 Magnesium 177 162 9 30 

Manganese 521 597 14 30 

Mercury 0.04 0.04 0 30 

Nickel 4.1 4.6 12 30 

Potassium 144 ND NC 30 

Sodium 16.4 14.0 16 30 

Vanadium 16.8 17.4 6 30 

Zinc 6.0 6.6 10 30 

Cyanide 0.07 ND NC 30 

GROUNDWATER 

WF029 

Volatile Organic Compounds @g/f 1 14GO0101 Acetone 8 4 67 40 

Carbon disulfide 3 10 u NC 40 

Methylene chloride 1 10 u NC 40 

Semivolatile Organic Compounds @g/f 1 14G00101 Bis(2-ethylhexyl)phthalate 4 4 0 40 

lnorssnic Analytes @g/l! 14GOOlOl Aluminum 33.7 26.5 22 25 

Arsenic 0.50 0.50 u NC 25 

Barium 22.3 22.3 0 25 

Calcium 3,060 2,870 6 25 

Iron 22.0 27.3 22 25 

Lead 1.3 0.80 48 25 

Magnesium 702 691 2 25 



Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

Concentration Concentration 
RPD Control Limits 

Inorganic Analvtes @g/f) (Continued) 14GOOlOl Manganese 1.9 1.9 0 25 

Mercury 0.12 0.10 l-f NC 25 

Sodium 1,590 1,570 1 25 

Vanadium 1.2 u 1.4 NC 25 

Zinc 89.5 96.8 8 25 

WFO41 

Volatile Organic Compounds @g/L) 35GOOlOl 1 ,l-dichloroethene 6 7 15 40 

1 ,l ,l-trichloroethane 2 2 0 40 

Xylenes (total) 2 1 67 40 

35GOO202 Chloroform 3 3 0 40 

Semivolatile Organic Compounds @g/f 1 35GOO202 Bis(2-ethylhexyl)phthalate 10 u 5 NC 40 

Inorganic Analvtes @g/f 1 35GOOlOl Aluminum 47.8 45.2 6 25 

Barium 78.8 79.0 0.2 25 

Calcium 3,150 3,240 3 25 

Copper 8.2 6.8 19 25 

Iron 15.9 19.0 18 25 

Magnesium 2,430 2,370 1 25 

Manganese 28.7 28.9 0.7 25 

Sodium 4,330 4,430 2 25 

Thallium 1.9 0.89 U NC 25 

Zinc 12.1 130 168 25 

35GOO202 Aluminum 65.0 50.7 25 25 

Barium 24.8 25.3 2 25 

Calcium 973 1,030 6 25 

Copper 5.6 3.5 46 25 

Iron 180 196 8 25 

See notes at end of table. 



Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

Concentration Concentration 
RPD Control Limits 

Inorganic Analytes @g/f 1 (Continued) 35GOO202 Lead 0.93 u 1.9 NC 25 

Magnesium 813 819 0.7 25 

Manganese 9.5 9.3 2 25 

Selenium 1.8 U 2.6 NC 25 

Sodium 20,900 21,700 4 25 

Thallium 1.0 0.89 U NC 25 

Zinc 18.7 15.4 19 25 

Notes: SDG = sample delivery group. 
ID = identification. 
RPD = relative percent difference. 
&kg = micrograms per kilogram. 
ND = nondetect. 
NC = not calculable. 
U = undetected. 
mg/kg = milligrams per kilogram. 
TRPH = total recoverable petroleum hydrocarbons. 
pg/f = micrograms per liter. 
D, = sample concentration. 
D, = duplicate concentration, 

RPD = 100 x 14-41 (1) 
0.5(D, +D2) 



Table 4-2 
Accuracy Summary for MS/MSD Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number 
MS/MSD 
Sample 

Analyte 
% Recovery Control 

MS/MSD Limits 

WFO07 - Soil 

Semivolatile Organic Compounds 

lnornanic Analties’ 

10s00101 

10s00101 

4-Chloro-3-methylphenol 

Antimony 

Barium 

lll/- 26 to 103 

65.5 75 to 125 

171 .o 75 to 125 

Manganese 130.0 75 to 125 

Lead 128.7 75 to 125 

Selenium 56.1 75 to 125 

WFOZS - Groundwater 

Semivolatile Organic Compounds 14GOOlOl 4-Nitrophenol 88/91 10 to 80 

Pentachlorophenol -/lo6 9 to 103 

WF041 - Groundwater 

Pesticides and PCBs 35GOOlOl Aldrin 1241121 40 to 120 

’ MSD analyses are generally not performed for inorganic analysis and, therefore, only the percent recovery for the MS is 
reported. 

SDG = sample delivery group. 
MS/MSD = matrix spike and matrix spike duplicate. 
% = percent. 
-_ = not detected. 
PCB = polychlorinated biphenyl. 
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The percent recovery for some of the soil and groundwater samples was above or 
below the target range; therefore, some analytical results may be biased high or 
low. Some of the analytical results for three SVOCs, one pesticide compound, and 
five inorganic analytes were qualified based on the evaluation of percent 
recovery. 

A summary of the surrogate spike samples and the surrogate compounds outside 
control limits for the Phase IIB samples collected at Site 13 is presented in 
Table 4-3. The required control limits were also identified for each surrogate 
compound. All the samples associated with these surrogates were qualified in 
accordance with the USEPA functional guidelines as presented in Subsection 3.3.4 
of the GIR (HM, 1998). 

Table 43 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

SDG Number Sample ID 

WFO07 10R00101 

wFo29 13GOOlOl 

Spiked Analyte 

Decachlorobiphenyl 

Decachlorobiphenyl 

Surrogate Recovery 
(%R)’ 

541 

23123 

QC limits - 
(percent) 

60-150 - 

60-150 

WF029 66GOO901 Decachlorobiphenyl 

WF029 66G00903 Decachlorobiphenyl 

WF041 35GOO201 Decachlorobiphenyl 

WF041 36G00103 Tetrachloro-m-xylene 

’ Reported as value for first column/second column. 

43142 60-150 

52152 60-150 

581 60-l 50 

57158 60-150 - 

Notes: QC = quality control. 
SDG = sample delivery group. 
ID = identification. 
%R = percent recovery. 

Initial calibrations are performed to ensure that the instrument is capable of 
producing acceptable qualitative and quantitative data for compounds on the 
volatile TCL. Initial calibration demonstrates that the instrument is capable 
of acceptable performance in the beginning of the analytical run and of producing 
a linear calibration curve. Continuing calibrations are performed to ensure that 
the instrument is capable of producing acceptable qualitative and quantitative 
data. 

Continuing calibration establishes the 12-hour Relative Response Factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-day basis. Initial and continuing calibrations for 
organic analysis are measured by the percent Relative Standard Deviation s(%RSD) 
for initial calibrations and the percent Difference (%D) for continuing calibra- 
tions. For inorganic analysis, the initial calibration verification and 

f--l 
continuing calibration verification are measured. 

Table 4-4 summarizes the initial and continuing calibration details for the 
surface soil and groundwater sample; collected at Site 13. 
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SDG 

WFO07 

Table 44 

Summary of Initial and Continuing Calibration for Site 31 Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Initial 
Date Compound 

Continuing 
Calibration Calibration 

12112196 Dimethylphthalate 27.1 

Qualifier 

UJ 

12/15/96 Nitrobenzene _- 25.6 UJ 

Pentachlorophenol 29.6 UJ 

WF029 

12/15/96 

g/17/96 

g/18/96 

Nitrobenzene 

2,4-Dinitrophenol 

4,6-Dinitro-2-methylphenol 

Pentachlorophenol 

Benzo(k)fluoranthene 

Chloromethane 

Methylene chloride 

2-Hexanone 

-- 30.8 UJ 

41.8 UJ 

30.1 UJ 

-_ 29.8 UJ 

_- 26.5 UJ 

-- 38.1 J 

__ 33.6 J 

-_ 26.5 J 

g/26/96 Benzo(k)fluoranthene 

Benzo(k)fluoranthene 

WFO41 617 l-12197 Methoxychlor 

delta-BHC 

Notes: Calibration values expressed as percent recovery. 

28.5 J 

__ 25.6 J 

24.2 J 

21.5 J 

SDG = sample delivery group. 
-- = not detected. 
UJ = The analyte was not detected above the reported sample instrument detection limit (IDL); 
however, the reported concentration is approximate and may not reliably be presumed to be less than 
the IDL value. 
BHC = benzene hexachloride. 
J = The analyte was positively identified and is reported as an approximate concentration. 
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The evaluation of the %RSD for the initial calibrations and the %D for the 
continuing calibrations indicates the response factors for the systemperformance 
check compounds generally met the required criteria for VOCs, SVOCs, pesticides, 
and PCBs. Analytes exhibiting an RRF not meeting the minimum requirements were 
qualified as J/UJ. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflect the presence or absence 
of contamination at a site. Field QC samples (including source water blanks, 
equipment rinse blanks, and trip blanks) and laboratory QC samples (including 
method [organic analysis] and preparation blanks [inorganic analysis]) were u,sed 
to assess representativeness. Representativeness also is assessed by review of 
the adherence to extraction and analysis holding times. The evaluation of 
representativeness in field QC samples for the RI sampling event is presented in 
Table 4-5 and summarized below. 

Trip Blanks. Acetone was detected in three of the four trip blank samples 
at concentrations ranging from 2 to 6 micrograms per liter (pg/R). 
Methylene chloride was detected in two of the four trip blank samples at 
concentrations ranging from 1 to 2 pg/R. Environmental samples associated 
with the trip blanks with results greater than the instrument detection 
limit (IDL) but less than 10 times the amount detected in the trip blank 
were appropriately annotated with a J or UJ qualifier (LDC, 1996). 

Rinsate Blanks. Acetone (3 pg/R) was detected in one of the three rinsate 
blanks. Two SVOCs, bis(2-ethylhexyl)phthalate (BEHP) and di-n-butylphtha- 
late, were detected in one or more of the rinsate blank samples. Di-n- 
butylphthalate, if present, was not detected in associated samples at Icon- 
centrations exceeding the detection limits. BEHP was detected at similar 
concentrations in associated samples. Environmental samples associated 
with the field blank with results greater than the IDL but less than 10 
times the amount detected in the field blank were appropriately annotated 
with a UJ qualifier. 

Metals detected at concentrations exceeding the IDL and less than the 
contract-required detection limits are aluminum, barium, beryllium, cal- 
cium, copper, iron, sodium, and zinc. 

Laboratory Method and Preparation Blanks. One VOC (acetone) was detected 
in one or more of the laboratory method blanks associated with the SDGs for 
Site 13. Three SVOCs (BEHP, di-n-butylphthalate, and di-n-octylphthalate] 
were detected one or more of the laboratory method blanks associated with 
SDGs for Site 13. 

Environmental samples associated with method blanks that contained acetone 
with results greater than IDL but less than 10 times the amount detected in 
the laboratory preparation blanks were annotated with a UJ qualifier (LDC, 
1996). 

Seventeen inorganic analytes (aluminum, barium, beryllium, calcium, cobalt, 
copper, iron, lead, magnesium, mercury, selenium, silver, sodium, thallium, 
vanadium, zinc, and cyanide) were detected in one or more of the laboratory 
method blanks. Sample results greater than IDL but less than five times 
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Table 4-5 
Representativeness Summary for Site 13 Field Quality Control Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample Identifier: 13TOOlOl 10R00101 13RO1701 13T02301 13T04801 13RO4201 OWTO8001 

Sample Type: Trip Blank Rinsate Blank Rinsate Blank Trip Blank Trip Blank Rinsate Blank Trip Blank 

Collection Date: 8-DEC-95 7-DEC-95 1 l-SEPT-96 09-SEPT-96 16JUN-97 28-OCT-97 27-OCT-97 

Laboratory Sample No.: GE895001 GE889009 RC092008 RC092001 MD985001 MFo04006 MF004001 

Volatile Organic Compounds @g/l J 

Acetone 4 __ 3 2 6 __ -- 

Methylene chloride __ __ __ 1 2 -_ -- 

Semivofatila Organic Compounds @g/f 1 

DCn-butylphthalate NA 15 5 NA NA -- NA 

bis(2-Ethylhexyl)phthalate NA -- 1 NA NA _- NA 

Pesticides and PCBs (Ilgllt 

None detected 

Inorganic Analytes fpglll 

Aluminum NA 52.3 -- NA NA _- NA 

Barium NA 0.70 -_ NA NA _- NA 

Beryllium NA 0.25 -_ NA NA __ NA 

Calcium NA 23.0 66.4 NA NA _- NA 

Copper NA 7.1 -- NA NA _- NA 

Iron NA 67.3 -_ NA NA _- NA 

Sodium NA 25.4 NA NA -_ NA 

Zinc NA 17.6 1.8 NA NA -_ NA 

Notes: m/f = micrograms per liter. 
_* = analyte not detected. 
NA = not analyzed. 
PCB = polychlorinated biphenyl. 



the amount detected in the laboratory preparationblanks were appropriately 
annotated with a J or:UJ qualifier (LDC, 1996). 

Sampling and analysis holding times for each analytical fraction were met in all 
samples. 

Qualification of the environmental samples was required because of the detection 
of target analytes in laboratory and field blanks. Qualification of the RI data, 
based on blank contamination, was performed according to USEPA data validation 
guidelines (USEPA, 1994a and USEPA, 1994b). 

4.2.4 Comnarabilitv Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was ensured by using standard operating procedures for sample collection, by 
using standard chemical analytical methods, and by reporting the analytical 
results in standard units (SUs). The sampling, shipment, and analytical 
protocols were consistent with USEPA standard operating procedures and 
methodologies described inworkplans for NAS Whiting Field throughout the period 
of the RI. 

4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements not rejected (qualified with an "R") during the validation 
process. No analytical data from the SDGs associated with Site 13 was rejected. 
The goal for analytical completeness for the RI sampling event was 85 percent 
useable data. The completeness goal of 85 percent was met for all matrice:s and 
all parameters. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the established 
precision and accuracy goals of the project were achieved (Table 4-6). Some 
field- and/or laboratory-derived contamination was present in some of the QC 
samples, which required the results from some of the environmental samples to be 
amended. QC sample results and data validation criteria indicate a 100 percent 
completeness was achieved for SDGs WF007, WF029, WF041, and WF055. Standard 
methods of analysis and units of measure were used throughout the project, thus 
meeting the QC criteria and the DQOs presented in the work plan. 

Overall, the data generated during the sampling event meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures. 

WHF-SIB.RI 
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Table 4-6 
Summary of DQO Assessment - PARCC Parameters 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 
Co/pleteness L : .,.L ; : “’ “4 ” ’ ./. 

Precision’ Accuracy’ Representativeness 
tw 

Comparability 

urface and Subsurface Soil Samples 

>L vocs Acceptable Acceptable Acceptable 100 Acceptable 

3L svocs Acceptable Acceptable Acceptable 100 Acceptable 

ssticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

AL Metals Acceptable Acceptable Acceptable 100 Acceptable 

yanide Acceptable Acceptable Acceptable 100 Acceptable 

Cumulative of sampling and analytical components. 
Analytical component. 

otes: Includes sample delivery groups WFO07, WFO29, WFO41, and WFO55. 
All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number of 
analytes. 

DQO = data quality objective. 
PARCC = precision, accuracy, reproducibility, completeness, and comparability. 
% = percent. 
TCL VOC = target compound.list volatile organic compound. 
TCL SVOC = target compound list semivolatile organic compound. 
PCB = polychlorinated biphenyl. 
TAL = target analyte list. 
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5.0 INVESTIGATIVE RESULTS 

The RI Phase I investigation (ABB-ES, 1992) at Site 13 consisted of collecting 
three groundwater samples using a PCPT and BAT sampler. The Phase IIA 
investigation included the completing of a geophysical survey, collecting five 
surface soil samples and three subsurface soil samples fromtestpits, installing 
two monitoring wells, and collecting three groundwater samples. All samples were 
analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganic analytes. 

The Phase IIB investigation included an active soil 
surface soil samples, installing three monitoring 
groundwater samples. The samples were analyzed for 
PCBs, and TAL inorganic analytes. 

gas survey, collecting five 
wells, and collecting seven 
TCL VOCs, SVOCs, pesticides, 

5.1 GEOLOGIC ASSESSMENT. Surface soils were generally described as yellow to 
orange (fine- to very fine-grained) clayey sand or light tan (fine- to very fine- 
grained) silty sand. The shallow subsurface soil (2 to 7 feet bls) tended to be 
brown to red in color and contained interbedded sand, silt, and clay layers 
(ABB-ES, 1995c). 

The lithology of subsurface soil consists predominantly of yellow, red, and brown 
silt and sands (fine- to medium-grained) overlying well graded sands. Stringers 
of clay and poorly graded sands were common throughout the area. A clay layer 
of significant thickness (greater than 4 feet) and area1 extent appears to exist 
within the Southeast Disposal Areas. The layer is 15 to 25 feet thick and is 
located between 75 and 50 feet above National Geodetic Vertical Datum of 1929 
(NGVD). The clay layer was not identified in the soil boring for monitoring well 
WHF-13-lS, indicating the layer may be discontinuous at Site 13 (ABB-ES, 1995c). 
Detailed descriptions can be found in the boring and monitoring well logs 
presented in the RI Phase IIA Technical Memorandum No. 2 (ABB-ES, 1995c). A 
general discussion of the geology at NAS Whiting Field is presented in Subsection 
1.4.5 of the GIR (HLA, 1998). Site 13 monitoring well boring logs are presented 
in Appendix B of this report. 

5.2 HYDROGEOLOGICASSESSMENT. Thehydrogeologic assessment includeddetermining 
horizontal and vertical hydraulic gradients, hydraulic conductivities, and 
seepage velocities. The hydrogeologic assessment results were used to character- 
ize the transport of CPCs from the site by groundwater flow. Contaminant fate 
and transport mechanisms for human health and ecological chemicals of potential 
concern (ECPC) at Site 13 are presented in Chapter 8.0 of this report. 

Groundwater Flow Direction. Table 5-l summarizes the results of the water-level 
measurements for the RI/FS sites in the Southeastern Disposal Areas, including 
Site 13, during the RI field program. Interpretation of the potentiometric 
surface maps indicates a groundwater flow direction to the south-southeast. 
Groundwater flow patterns for the measurement events on January 16 to 18, 1997 
(Figure 5-l) and August 7 to 9, 1997, (Figure 5-2) are similar, suggesting 
similar groundwater flow patterns during different seasons at Site 13. Vertical 
head variations over time at any individual well generally fluctuate less than 
one foot, with maximum vertical fluctuations up to 5 feet. Facilitywide water 
table elevation data are provided in Appendix D of"the GIR (HLA, 1998). 
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Table 5-l 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Monitoring Well 
Well TOC 

Well Depth 
Designation 

Elevation 

b-N 
(feet BTOC) 

Southeast disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-Q-l 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-1 O-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (BJ 

WHF-1 l-l 124.71 128.40 

WHF-11-1s 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-41 129.28 106.00 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 

WHF-12-2 135.56 85.00 

September 30 and October 1, 1993 February 8 and 9, 1994 June 22 to 24, 1994 

Groundwater Groundwater Groundwater Depth to Depth to Depth to 
Groundwater Elevation Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

86.72 59.83 89.34 57.21 88.19 58.36 

100.03 61.04 102.69 58.38 101.95 59.12 

90.78 60.07 93.35 57.50 92.28 58.57 

88.12 58.61 90.62 56.11 89.60 57.13 

92.04 58.71 94.58 56.17 93.62 57.13 

51.08 73.62 63.42 61.29 62.23 62.48 

45.50 71.15 45.99 70.66 44.63 72.02 

93.50 54.62 95.93 52.19 94.97 53.15 

61.91 55.28 / 64.22 52.97 63.08 54.11 

__ -- _- -- -* _- 

__ __ -- __ 

80.20 56.20 82.68 53.72 81.67 54.73 

_- -_ _- _- -- -- 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 

WHF-13-1s 108.97 

122.90 50.62 52.04 52.90 49.76 51.89 50.77 

61.30 55.25 53.72 57.59 51.38 56.45 52.52 

WHF-13-11 109.17 

WHF-13-2s 102.86 

See notes at end of table. 

91.00 -- _- _- -_ 

72.41 51.61 51.25 53.85 49.01 52.93 49.93 

, 

;,> 
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Table 5-l (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Monitoring Well 
Well TOC 
Elevation 

Well Depth 
Designation 

(m4 
(feet BTOC) 

Site 13, Sanitary Landfill--continued 

September 30 and October 1, 1993 February 8 and 9, 1994 

Depth to Groundwater Depth to Groundwater 
Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

June 22 to 24, 1994 

Depth to Groundwater 
Groundwater Elevation 
(feet BTOC) (feet above msl) 

WHF-13-3s 81.44 42.00 -_ -_ _- __ __ __ 

WHF-13-4s 80.37 42.00 _- .- _- -- - __ 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 88.49 51.20 90.79 48.90 90.12 49.57 

WHF-14-2 145.80 118.30 95.15 50.65 97.45 48.35 96.86 48.94 

See notes at end of table. 
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Table 5-l (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

October 10 to October 13, 1994 January 10 to 13, 1995 April 19 and 20, 1995 

Monitoring Well 
Well TOC 

Designation 
Elevation 

Well Depth Groundwater Groundwater Depth to Groundwater 

(msl) 
(feet BTOC) 

Depth to Depth to 
Groundwater Elevation Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-l 146.55 118.40 82.20 64.35 82.82 63.73 82.73 . 63.82 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-IO-I 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area IB) 

WHF-1 l-l 124.71 128.40 

WHF-11-1s 116.65 54.40 

WHF-I l-2 148.12 125.84 

WHF-11-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

A’HF-1 I-41 129.28 106.00 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 

WHF-12-2 135.56 85.00 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-l I 109.17 91.00 
WHF-13-2s 102.86 72.41 

See notes at end of table. 

95.49 65.58 95.99 65.08 96.14 64.93 

86.16 64.69 86.73 64.12 86.80 64.05 

83.45 63.28 83.97 62.76 84.12 62.61 

NC NC 88.00 62.75 88.10 62.65 

56.37 68.34 57.17 67.54 56.92 67.79 

43.56 73.09 44.57 72.08 44.03 72.62 

88.79 59.33 89.22 58.90 89.56 58.56 

57.16 60.03 57.97 59.22 57.74 59.45 

.- -- -- __ __ -- 

__ -- -_ _- __ 

75.41 60.99 76.06 60.34 76.22 60.18 

__ _- __ __ -_ __ 

46.00 56.66 46.73 55.93 46.61 56.05 

50.29 58.68 51.18 57.79 51.02 57.95 

-_ _- __ __ __ __ 

47.00 55.86 47.66 55.20 47.64 55.22 



Table 5-1 (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
Site 13, Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

October 10 to October 13, 1994 January 10 to 13, 1995 April 19 and 20, 1995 

Monitoring Well 
Well TOC 
Elevation 

Well Depth 
Designation 

Groundwater 
(feet BTOC) Gr;;$wzer 

Depth to Groundwater Depth to Groundwater 

0-W Elevation Groundwater Elevation Groundwater Elevation 

(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

Site 13, Sanitary Landfill--continued 

WHF-13-3s 81.44 42.00 -- __ _- __ __ 

WHF-13-4s 80.37 42.00 __ __ _- -_ __ __ 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 83.88 55.81 84.30 55.39 84.67 55.02 

WHF-14-2 145.80 118.30 90.56 55.24 90.93 54.87 91.41 54.39 

See notes at end of table. 



Table 5-1 (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Monitoring Well 
Well TOC 

Well Depth 
Designation 

Elevation 

0-N 
(feet BTOC) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-l 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.71 128.40 

July 28 and 29, 1995 October 12 to 14, 1995 January 19 and 20, 1996 

Groundwater Groundwater Depth to Groundwater Depth to Depth to 
Groundwater Elevation Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

82.01 64.54 82.27 64.28 76.91 69.64 

95.15 65.92 95.35 65.72 90.03 71.04 

85.90 64.95 86.14 64.71 80.78 70.07 

83.22 63.51 83.62 63.11 78.33 68.40 

87.15 63.60 87.55 63.20 82.25 68.50 

56.49 68.22 56.96 67.75 51.85 72.86 

WHF-11-1s 116.85 54.40 44.18 72.47 44.18 72.47 43.26 ,73.39 

WHF-1 l-2 148.12 125.84 88.73 59.39 89.45 58.67 84.03 64.09 

WHF-1 l-3 117.19 73.16 57.13 60.06 57.81 59.38 52.69 64.50 

WHF-11-4s 129.43 76.00 __ _- _- _- __ -- 

WHF-1 l-41 129.28 106.00 _- _- __ __ __ __ 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l 136.40 113.40 75.38 61.02 75.99 60.41 70.61 65.79 

WHF-12-2 135.56 85.00 __ __ __ _- _- _- 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 122.90 46.19 56.47 46.93 55.73 41.87 60.79 

WHF-13-15 108.97 61.30 50.62 58.35 51.34 57.63 45.92 63.05 
WHF-1911 109.17 91.00 _- _- -- __ -_ _. 

WHF-13-2s 102.86 72.41 46.09 56.77 47.98 54.88 42.91 59.95 

See notes at end of table. 



Table 5-l (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

July 28 and 29, 1995 October 12 to 14, 1995 January 19 and 20, 1996 

Monitoring Well 
Well TOC 
Elevation 

Well Depth Depth to Groundwater Depth to Groundwater Depth to Groundwater 
Designation 

b-W 
(feet BTOC) Groundwater Elevation Groundwater Elevation Groundwater Elevation 

(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

;ite 13. Sanitary Landfill--continued 

VHF-13-3s 81.44 42.00 -_ -- __ -- __ -_ 

VHF-13-4s 80.37 42.00 __ -_ -- -- -- -- 

Gte 14, Short-Term Sanitary Landfill 

VHF-14-l 139.69 153.20 83.90 55.79 84.84 54.85 79.60 60.09 

VHF-14-2 145.80 118.30 90.55 55.25 91.55 54.26 86.30 59.50 

iee notes at end of table. 



Table 5-l (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Monitoring Well 
Well TOC 

Designation 
Elevation 

Well Depth 

(m4 
(feet BTOC) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.71 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-41 129.28 106.00 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 

WHF-12-2 135.56 85.00 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-1 I 109.17 91 .oo 

WHF-13-2s 102.86 72.41 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

April 25 to 27, 1996 July 25 to 27, 1996 November 7 and 9, 1996 

Depth to Groundwater Depth to Groundwater Depth to Groundwater 
Groundwater Elevation Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

75.99 70.56 77.44 69.11 80.85 65.70 

89.13 71.94 90.27 70.80 93.61 67.46 

79.96 70.89 81.30 69.55 84.67 66.18 

77.49 69.24 78.82 67.91 82.18 64.55 

81.44 69.31 82.66 68.09 86.02 64.73 

50.82 73.89 52.98 71.73 56.17 68.54 

43.35 73.30 44.43 72.22 45.25 71.40 

‘- 83.53 64.59 84.58 63.54 88.01 60.11 

51.68 65.51 53.78 63.41 57.03 60.16 

-- _- _- 67.81 61.62 

_- 64.20 65.08 68.04 61.24 

69.90 66.50 71.37 65.03 74.75 61.65 

_- _- _- __ -. -- 

41.14 61.52 42.84 59.82 46.17 56.49 

45.18 63.79 47.11 61.86 50.48 58.49 

__ __ __ -_ 51.45 57.72 

42.26 60.60 43.88 58.98 47.13 55.73 

See notes at end of table. 



Table 5-1 (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

April 25 to 27, 1996 July 25 to 27, 1996 November 7 and 9, 1996 

Monitoring Well 
Well TOG 
Elevation 

Well Depth Depth to Groundwater 
Designation 

Depth to Groundwater Depth to Groundwater 
(feet BTOC) 

0-W Groundwater Elevation Groundwater Elevation Groundwater Elevation 
(feet BTOC) (feet above msl) (feet BTOC) (feet above msl) (feet BTOC) (feet above msl) 

Site 13, Sanitary Landfill--continued 

WHF-13-3s 81.44 42.00 __ __ _- -- -- 

WHF-13-4s 80.37 42.00 -_ __ __ -_ __ _- 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 79.14 60.55 80.19 59.50 NC NC 

WHF-14-2 145.80 118.30 85.90 59.90 86.83 58.97 90.33 55.47 

See notes at end of table. 



Table 5-l (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Monitoring Well 
Designation 

Well TOG 
Elevation 

(msl) 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

January 16 to 18, 1997 August 7 to 9, 1997 

Well Depth Groundwater 

(feet BTOC) 
Depth to Groundwater Depth to 

Groundwater Elevation Groundwater 
Elevation 

(feet BTOC) (feet above msl) (feet BTOC) 
(feet above 

msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 83.07 63.48 84.69 61.86 
WHF-9-2 161.07 124.35 96.01 65.06 97.88 63.19 

i WHF-9-3s 150.85 108.24 87.01 63.84 88.69 62.16 

Site 10, Southeast Open Disposal Area (Al 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.71 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-11-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-41 129.28 106.60 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l 136.40 113.40 

WHF-12-2 135.56 85.00 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-11 109.17 91 .oo 

WHF-13-2s 102.86 72.41 

WHF-13-3s 81.44 42.00 

84.50 62.23 86.16 60.57 

88.38 62.37 90.08 60.67 

58.24 66.47 59.28 65.43 

45.71 70.94 44.83 71.82 

90.29 57.83 92.20 55.92 

59.10 58.09 60.13 57.06 

70.07 59.36 71.19 58.24 

69.72 59.56 71.16 58.12 

77.02 59.38 78.42 57.98 

76.11 59.45 79.54 56.02 

48.38 54.28 49.41 53.25 

52.27 56.70 53.55 55.42 

52.20 56.97 53.63 55.54 

49.10 53.76 50.14 52.72 

-- .- 28.26 53.18 

WHF-13-4s 80.37 

See notes at end of table. 

42.00 .- 31.35 49.02 
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Table 5-1 (Continued) 
Summary of Water-Level Elevations, Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary landfill 
Naval Air Station Whiting Field 

Milton, Florida 

January 16 to 18, 1997 August 7 to 9, 1997 

Monitoring Well 
Well TOC 

Well Depth Depth to 
Groundwater 

Elevation Groundwater Depth to 
Designation (feet BTOC) Groundwater 

Elevation 
(m4 Elevation Groundwater 

(feet BTOC) 
(feet above 

(feet above msl) (feet BTOC) 
msl) 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l 139.69 153.20 85.85 53.84 87.11 52.58 

WHF-14-2 145.60 118.30 92.55 53.25 93.83 52.17 

Notes: TOC = top of casing. 
msl = mean sea level. 
BTOC = below top of casing. 
-- = not calculated. 
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Horizontal Hydraulic Gradients. Table 5-2 provides a summary of the horizontal 
hydraulic gradients calculated for the Southeastern Disposal Areas. The 
horizontal hydraulic gradients in the area ranged from 0.0036 feet per foot 
(ft/ft) to 0.0021 ft/ft. The average horizontal hydraulic gradient for each 
measurement event ranged from 0.0027 ft/ft for February 1994, January 1995, and 
July 1995 to 0.0033 ft/ft for April 1996. The overall average horizontal 
hydraulic gradient for all measurement events from 1993 through 1997 was 0.0029 
ft/ft. 

Vertical Hydraulic Gradients, Table 5-3 presents a summary of the vertical 
hydraulic gradients calculated for the Southeast Disposal Areas. The vertical 
hydraulic gradients were calculated using a well pair at Site 14 (monitoring 
wells WHF-14-l and WHF-14-2) through Phase IIA and IIB. With the installation 
of two additional well clusters during Phase IIB at Site 11 ( WHF-11-4s and WHF- 
ll-4D) and Site 13 (WHF-13-1s and WHF-13-11), vertical hydraulic gradients were 
also calculated at these sites with data collected since November 1996. Values 
calculated for the paired monitoring wells ranged from 0.502 ft/ft to 0.004 
ft/ft. Vertical hydraulic gradie/nts were in an upward direction during most 
measurement events; however, downward gradients were observed at Site 11 during 
the November 1996 and August 1997 surveys, and at Site 13 during the November 
1996 survey. 

Hydraulic Conductivity and Seepage Velocitv. Five slug tests were conducted in 
the Southeast Disposal Areas during the RI. Table 5-4 summarizes the hydraulic 
conductivity values calculated for the monitoring wells in the Southeast DLsposal 
Areas. 

Hydraulic conductivity data frommonitoringwell WHF-10-2 exceeded the 20 p'ercent 
variance criteria in the data evaluation procedure and thus were rejected. In 
addition, all hydraulic conductivity data from well WHF-11-2 were rejected 
because the data were unpredictable. The complete evaluation of hydraulic 
conductivity data is presented in Section 2.3 (Table 2-2) of Technical Memorandum 
No. 4, Hydrogeologic Assessment (ABB-ES, 1995d). 

Average hydraulic conductivity values for individual monitoring wells ranged from 
4.73 feet per day (ft/day) (1.67~10~~ centimeters per second [cm/set:]) for 
monitoring well WHF-11-3 to 14.55 ft/day (5.13~10~~ cm/set) for monitoring well 
WHF-13-2s. The geometric mean of the hydraulic conductivity data from the 
monitoring wells in the Southeast Disposal Areas was 8.38 ft/day (2.96~10~~ 
cm/see). The five monitoring wells selected from the Southeast Disposal Area 
were shallow wells screened within well graded to poorly graded sand between 27 
and 59 feet above NGVD. 

SeepaRe Velocity. Table 5-5 summarizes the average linear pore water velocity 
(seepage velocities) for the water table zone of the sand and gravel aquifrer for 
sites in the Southeast Disposal Areas. The calculations used an assumed 
effective porosity of 0.35 for the site. The value represents silty through 
poorly graded sands (Fetter, 1988). Seepage velocities ranged from 0.069 ft/day 
at Sites 9, 10, 11, 13, and 14 to 0.080 ft/day at Sites 11 and 13. The average 
of the seepage velocity values for the Southeast Disposal Area sites was 0.074 
ft/day (27 feet per year [ft/yr]). 

I 
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Table 5-2 
Summary of Horizontal Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida - 

Well 
Designation 

September 30 to October 1, 1993 February 8 and 9, 1994 June 22 to 24, 1994 October 10 to 13, 1994 

Distance Between Horizontal 
Wells Horizontal Horizontal Horizontal 

(feet) 
Water Level 

(msl) 
Gradient 

Water Level Water Level Gradient 

(fm 
@=I) 

Gradient 
Water Level 

w/w 
0-N Wfi) 0-W 

Gradient 

W) 

Southeast Disposal Area 

WHF-9-3s 526 60.07 0.0026 57.50 0.0025 58.57 0.0027 64.69 NC 

WHF-10-2 58.71 56.17 57.13 NC 

WHF-9-l 460 59.83 0.0027 57.21 0.0024 58.36 0.0027 64.35 0.0023 

WHF-10-l 58.61 56.11 57.13 63.28 

WHF-9-2 842 61.04 0.0028 58.38 0.0026 59.12 0.0024 65.58 NC 

WHF-109 58.71 56.17 57.13 NC 

WHF-1 l-3 1,381 55.28 0.0029 52.97 0.0029 54.11 0.0030 60.03 0.0030 

WHF-13-2s 51.25 49.01 49.93 55.86 

WHF-1 l-2 1,123 54.62 0.0030 52.19 0.0029 53.15 0.0032 59.33 0.0031 

WHF-14-l 51.20 48.90 49.57 55.81 

WHF-9-2 3,547 61.04 0.0029 58.38 0.0028 59.12 0.0029 65.58 0.0029 

WHF-14-2 50.65 48.35 48.94 55.24 

Average gradient 0.0028 0.0027 0.0028 0.0028 

See notes at end of table. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Well 
Distance Between 

Wells 
Designation 

(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-10-2 

WHF-9-1 460 

January 10 to 31, 1995 April 19 and 20, 1995 July 28 and 29, 1995 October 12 to 14, 1995 

Water Level 
Horizontal 

Water Level 
Horizontal 

Horizontal 

Gradient Gradient 
Water Level Gradient Water Level 

Horizontal 

h-4 (msl) 
Gradient 

Wfi) wrt) 
0-N Wfi) W) 

wfo 

64.12 0.0026 64.05 0.0027 64.95 0.0026 64.71 0.0029 

62.75 62.65 63.60 63.20 

63.73 0.0021 63.82 0.0026 64.54 0.0022 64.28 0.0025 

WHF-10-1 62.76 62.61 63.51 63.11 

WHF-9-Z 842 65.08 0.0028 64.93 0.0027 65.92 0.0028 65.72 0.0030 

WHF-10-P 62.75 62.65 63.60 63.20 

WHF-11-3 1,381 59.22 0.0029 59.45 0.0031 60.06 0.0024 59.38 0.0033 

WHF-13-2s 55.20 55.22 56.77 54.88 

WHF-11-2 1,123 58.90 0.0031 58.56 0.0032 59.39 0.0032 58.67 0.0034 

WHF-14-l 55.39 55.02 55.79 54.85 

WHF-9-2 3,547 65.08 0.0029 64.93 0.0030 65.92 0.0030 65.72 0.0032 

WHF-14-2 54.87 54.39 55.25 54.26 

Average gradient 0.0027 0.0029 0.0027 0.0030 

See notes at end of table. 



Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton. Florida 

January 19 and 20, 1996 April 25 to 27, 1996 July 25 to 27, 1996 November 7 to 9, 1996 

Well 
Distance Between Horizontal 

Designation 
Wells Water Level 

Horizontal 
Gradient 

Water Level 
Horizontal 
Gradient 

Water Level Gradient Water Level 
Horizontal 

(feet) 
(msl) 

(fm 
(msl) 

Gradient 

VW) 
(msl) VW) (msl) 

VW) 

Southeast Disposal Area 

WHF-9-3s 526 70.07 0.0030 70.89 0.0030 69.55 0.0028 66.18 0.0028 

WHF-IO-2 68.50 69.31 68.09 64.73 

WHF-9-1 460 69.64 0.0027 70.56 0.0029 69.11 0.0026 65.70 0.0025 

WHF-10-l 68.40 69.24 67.91 64.55 

WHF-9-2 842 71.04 0.0030 71.94 0.0031 70.80 0.0032 67.46 0.0032 

WHF-10-2 68.50 69.31 68.09 64.73 

WHF-1 l-3 1,381 64.50 0.0033 65.51 0.0036 63.41 0.0032 60.16 0.0032 

WHF-13-2s 59.95 60.60 58.98 55.73 

WHF-1 l-2 1,123 64.09 0.0036 64.59 0.0036 63.54 0.0036 60.11 NC 

WHF-14-l 60.09 60.55 59.50 NC 

WHF-9-2 3,547 71.04 0.0033 71.94 0.0034 70.80 0.0033 67.46 0.0033 

WHF-14-2 59.50 59.90 58.97 55.47 

Average gradient 0.0032 0.0033 0.0031 0.0030 

See notes at end of table. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

January 16 to 18, 1997 August 7 to 9, 1997 
Well Distance Between 

Wells Water Level 
Horizontal 

Water Level 
Horizontal 

Designation 
(feet) 

b-4 
Gradient 

0-W 
Gradient 

Wfi) vvft) 

Southeast Disposal Area 

WHF-9-3s 526 63.84 0.0028 62.16 0.0028 

WHF-10-2 62.37 60.67 

WHF-9-1 460 63.48 0.0027 61.86 0.0028 

WHF-10-1 62.23 60.57 

WHF-9-2 842 65.06 0.0032 63.19 0.0030 

WHF-IO-2 62.37 60.67 

WHF-1 l-3 1,381 58.04 0.0031 57.06 0.0031 

WHF-13-2s 53.76 52.72 

WHF-1 l-2 1,123 57.83 0.0036 55.92 0.0036 

WHF-14-1 53.84 52.58 

WHF-9-2 3,547 65.06 0.0033 63.19 0.0031 

WHF-14-2 53.25 52.17 

Average gradient 0.0031 0.0031 

Notes: msl = mean sea level 
ft/ft = feet per foot 
NC = not calculated 



Table 5-3 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

September 30 and October 1, 1993 February 8 and 9, 1994 

Bottom of Vertical Distance Groundwater Vertical Groundwater Vertical 
Vertical Gradient 

Vertical 
Well Number Well Elevation Between Screens Elevation Gradient 

Flow Direction 
Elevation Flow Direction 

(msl) (feet) W4 (fw) WI) wf4 

Southeast Disposal Ares 
WHF-14-2 

WHF-14-l 

WHF-13-1s 

WHF-13-11 
WHF-11-4s 

WHF-1 l-40 

27.5 

-13.51 

47.67 

18.17 
53.43 

23.28 

41 .Ol 

-- 

29.50 

-_ 

30.15 

__ 

50.65 0.0134 

__ 51.20 

53.72 _- 

_- __ 

_- -- 

__ -- 

June 22 to 24, 1994 

Upward 

-_ 

__ 

__ 

- 

_- 

48.35 0.0134 Upward 

__ -- 48.90 

__ -- 51.38 

_- _- - 

_- _- __ 

_- -- 

October 10 to 13, 1994 

Southeast Disposal Area 
WHF-14-2 27.5 41.01 48.94 0.0154 Upward 55.24 0.0139 Upward 

WHF-14-l 49.57 _- -- -13.51 __ _- 55.81 -- 
-- WHF-13-1 S 47.67 29.50 52.52 _- __ _- 56.66 

_- __ __ WHF-13-l I 18.17 __ -- -- 

_- -- WHF-11-4s 53.43 30.15 -- _- _- 

__ __ _- -- 
WHF-1 l-40 23.28 __ _- 

See notes at end of table. 
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Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

January 10 to 13, 1995 April 19 and 20, 1995 

Bottom of Vertical Distance Groundwater Vertical 
Vertical 

Groundwater Vertical 
Vertical 

Well Number Well Elevation Between Screens Elevation Gradient Elevation 
Flow Direction 

Gradient 
Flow Direction 

W-l) (feet) WI) SW) (msl) Wft) 

Southeast Disposal Area 

WHF-14-2 27.5 41 .Ol 54.87 0.0127 Upward 54.39 0.0154 Upward 

WHF-14-1 -13.51 _- 55.39 _- _- 55.02 -_ _- 

WHF-13-1 S 47.67 29.50 57.79 __ _- 57.95 -_ __ 

WHF-13-11 18.17 -_ __ __ __ __ -- __ 

WHF-11-4s 53.43 30.15 -_ _- __ -- __ __ 

WHF-1 l-40 23.28 __ -- __ .- _- 

July 28 and 29, 1995 October 12 to 14, 1995 

Bottom of Vertical Distance Groundwater Vertical 
Vertical 

Groundwater Vertical 
Vertical 

Well Number Well Elevation Between Screens Elevation Gradient 
Flow Direction 

Elevation Gradient 
flow Direction 

@=I) (feet) 0-N vm 0-N wt) 

Southeast Disposal Area 

WHF-14-2 27.5 41.01 55.25 0.0132 Upward 54.26 0.0144 Upward 

WHF-14-1 -13.51 __ 55.79 __ __ 54.85 _- __ 

WHF-13-1s 47.67 29.50 58.35 __ __ 57.63 __ __ 

WHF-13-l I 18.17 __ -- __ __ -_ __ _- 

WHF-11-4s 53.43 30.15 _- -- _- -_ -- __ 

WHF-1 l-40 23.28 __ __ -- -_ -_ _- _- 

See notes at end of table. 



Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whitina Field 

January 19 to 20, 1996 April 25 and 27, 1996 

Bottom of Vertical Distance Groundwater Vertical 
Vertical 

Groundwater Vertical 
Vertical 

Well Number Well Elevation Between Screens Elevation Gradient 
Flow Direction 

Elevation Gradient 
Flow Direction 

W) (feet) WI) Wfi) WI) ww 

Southeast Disposal Area 

WHF-14-2 27.5 41.01 59.50 0.0144 Upward 59.90 0.0158 Upward 

WHF-14-1 -13.51 -_ 60.09 _- -_ 60.55 __ 

WHF-13-1 S 47.67 29.50 63.05 63.79 __ __ _- __ 

WHF-1811 18.17 __ __ __ -- -- __ -- 

WHF-11-4s 53.43 30.15 -- -_ -- __ __ -_ 

WHF-1 l-4D 23.28 __ _- 
I 

__ -_ 

July 25 to 27, 1996 November 7 and 9, 1996 
I I 

Bottom of Vertical Distance Groundwater Vertical Groundwater Vertical 
Vertical 

Well Number Well Elevation Between Screens Elevation Gradient 
Vertical 

Flow Direction 
Elevation Gradient 

Flow Direction 
0-d (feet) 0-N vvfi) WI1 vvfi) 

Southeast Disposal Area 

WHF-14-2 27.5 

WHF-14-l -13.51 

WHF-13-1s 47.67 

WHF-13-11 18.17 

WHF-11-4s 53.43 

41 .Ol 

_- 

29.50 

30.15 

58.97 0.0129 

59.50 __ 

Upward 

_- 

55.47 0.502 Upward 

76.04 -- -- 

58.49 0.026 Downward 

57.72 -- -_ 

61.62 0.013 Downward 

WHF-1 l-4D 23.28 -- __ _- 61.24 _- _- 

See notes at end of table. 



Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Bottom of 
Well Number Well Elevation 

b-W 

Southeast Disposal Area 

Vertical Distance 
Between Screens 

(feet) 

January 16 to 18, 1997 August 7 to 9, 1997 

Groundwater Vertical 
Vertical 

Groundwater Vertical 
Elevation Gradient Flow Direction 

Elevation Gradient 
Vertical 

0-W (n/n) 
Flow Direction 

W) (n/n) 

WHF-14-2 27.5 41 .Ol 53.25 0.0144 Upward 52.17 0.010 Upward 

WHF-14-l -13.51 -- 53.84 __ 52.58 

WHF-13-1s 47.67 

WHF-13-11 18.17 

WHF-11-4s 53.43 

WHF-1 l-40 23.28 

Note: msl = mean sea level. 
n/n = feet per foot. 
- = not available. 

29.50 56.70 0.0092 

__ 56.97 __ 

30.15 59.36 0.0066 

__ 59.56 __ 

Upward 

Upward 

-- 

55.42 

55.54 

58.24 

58.12 

0.0041 Upward 

0.0040 Downward 



Table 5-4 
Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Well Number 
Range of K Number of Usable 

(way) Runs 

Shallow and Intermediate Monitoring Wells 

Site 10, Southeast Open Disposal Area (Al 

WHF-IO-2 R R 

Average K . Average K 
(ft/min) WW 

R R 

Average K 
(cm/set) 

R 

Site 11, Southeast Open Dispose1 Area (6) 

WHF-1 l-2 R R 
WHF-1 l-3 4.41 to 5.23 3 

R R R 

0.0033 4.73 1.67 x 10” 

Site 13, Sanitary Landfill 

WHF-13-2s 13.23 to 15.51 

Site 14, Short-Term Sanitary Landfill 

WHF-14-2 8.53 to 8.57 

6 0.0101 14.55 5.13x10” 

2 0.0059 8.55 3.02 x lo” 

Notes: Average is the arithmetic average. 

Geometric Mean 8.38 2.96 x 10-j 
,. 1 . j. I. /I ..“_ .c ,, 

n/day = feet per day. 
ft/min = feet per minute. 
cm/set = centimeters per second. 
R = data rejected. 
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Table 5-5 
Summary of Seepage Velocities 
Southeast Disposal Area Sites 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Investigation Monitoring 
Horizontal 

Effective 
Seepage 

Area 
Sites 

Well Pair 
Gradient 

Porosity (n) 
Velocity 

W)’ VWw) 

Southeast Disposal Ares 11 and 13 WHF-11-3 and WHF-13-2s 0.0029 ‘9.64 0.35 0.080 

9, 10, 11, 13, and 14 WHF-9-2 and WHF-14-2 0.0029 38.38 0.35 0.069 

Arithmetic average 0.074 

’ Horizontal gradients are the average value for all groundwater measurements performed between September 30, 1993, and August 9, 1997. 
* The K is averaged where values are available for both wells in the well pair. 
’ Geometric mean for the area. 

Notes: ft/ft = feet per foot. 
K = hydraulic conductivity. 
ft/day = feet per day. 



5.3 GEOPHYSICAL SURVEY. A multi-instrument geophysical survey was conducted at 
Site 13 in May and June 1992. Results of the magnetics, EM conductivity, and EM 
in-phase surveys all confirm the lateral extent of the landfill, as shown on 
Figures A-2 through A-4 in Appendix A. The landfill consists of three primary, 
north-south trending trenches occupying a combined area of approximately 1,750 
feet by 250 feet. Total magnetic field anomalies ranged from 250 to 350 gammas 
(y), EM-31 conductivity anomalies ranged from 8 to 18 millimhos/meter (mmhos/m), 
and EM-31 inphase anomalies ranged from 4 to 5 mmhos/m. These anomalies are 
interpreted to represent shallow buried metallic and ferromagnetic material 
debris located within the trenches. 

Several additional isolated geophysical anomalies are identifiedinthe southwest 
quadrant of Site 13, west of the main landfill boundaries (Figure 3-l). The 
isolated anomalies are interpreted to represent buried ferromagnetic materials 
(ABB-ES, 1995a). 

5.4 SOIL GAS SURVEY. An active soil gas survey was conducted at 88 soil gas 
locations at Site 13 between July and September 1995 (Figure 3-l). The soil gas 
survey focused on the landfill areas, as interpreted from the geophysical data 
(see Figure 3-l). Table 5-6 presents the analytical results obtained from the 
soil gas survey including total VOCs (TVOCs) and methane (charcoal filtered 
reading). The results are presented spatially on Figures 5-3, 5-4, 5-5, and 5-6. 

TVOCs were detected in samples from 50 locations within the major and minor 
disposal areas. TVOC concentrations ranged from one part per million (ppm) to 
greater than 5,000 ppm (note that the maximum monitoring instrument detection 
values were 5,000 ppm with the Portafid II flame ionization detector and 1,000 
ppm with the OVA). Methane was detected at 33 of the locations with measurable 
TVOC concentrations. Methane concentrations ranged from one ppm to greater thati 
5,000 ppm. The proportion of methane in TVOC concentrations ranged from zero 
percent to 100 percent. 

f--h. 

TVOCs and methane were also detected at two locations (55 and 61) where soil gas 
was monitored at depths of 4.5 feet and 6.0 feet bls. TVOC concentrations for 
these depth samples ranged from 90 ppm to greater than 5,000 ppm. Methane 
concentrations ranged from 50 ppm to 3,000 ppm. 

Locations with measurable soil gas concentration were widespread at Site 13, 
occurring both in the major and minor geophysically defined anomaly areas, as 
well as in the areas between the identified features. Although TVOCs and methane 
in soil gas were detected over the largest area and with relatively higher total 
concentrations than other disposal areas evaluated at NAS Whiting Field, current 
conditions do not require remedial actions (such as gas control systems) under 
Florida Statute 62-701 regarding solid waste management facilities (ABB-ES, 
199513). Florida Statute 62-701 exempts landfills which were closed prior to 
1985. Site 13, Sanitary Landfill was closed in 1984. 

5.5 SURFACE SOIL ASSESSMENT. Table 5-7 summarizes the frequency of detection, 
range of detection limits, range of detection concentrations, mean of detected 
concentrations, and background screening values for the combined background 
samples of the Troup Loamy Sand and Lucy Loamy Sand types (i.e., the soil types 
present at Site 13). These data were used to screen potential contaminants of 
concern. 

j------t 
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Table 5-6 
Summary of Active Soil Gas Survey, July to September 1995 

- 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida - 

Sample ID 
Depth Total VOC Methane Methane/VOC 

Rinsate 

(feet) @pm) (r-w-4 (percent) 
Blank 

(w-4 - 
” 7 1.5 0 0 NA 0 

3.0 0 0 NA 

8 1.5 0 0 NA 0 

3.0 0 0 NA 

9 1.5 0 0 NA 0 

3.0 0 0 NA 

10 1.5 0 0 NA 2 

3.0 6 0 NA 

11 1.5 0 0 NA 0 

3.0 0 0 NA 

13 1.5 0 0 NA 1 

3.0 0 0 NA 

14 1.5 19 12 63 0 

3.0 70 70 100 

15 1.5 0 0 NA 3 

3.0 0 0 NA 

16 1.5 0 0 NA 0 

3.0 0 0 NA 

17 1.5 1 1 100 1 

3.0 0 0 NA 

18 1.5 1 0 NA 1 

3.0 2 0 NA 

22 1.5 3 0 0 0 

3.0 0 0 NA 

23 1.5 0 0 NA 0 

3.0 0 0 NA 

24 1.5 0 0 NA 0 

3.0 2 2 73 

25 1.5 5 0 0 3 

3.0 6 0 0 - 
See notes at end of table. - 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July to September 1995 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample ID 
Depth Total VOC Methane Methane/VOC 
(feet) (w-4 (w-4 (percent) 

Rinsate 
Blank 

(wm) 

26 1.5 8 5 63 0 

27 

28 

29 

30 

‘31 

232 

33 

34 

35 

36 

37 (4 

37 (b) 

38 

39 

3.0 5 0 0 

1.5 NA NA NA 

3.0 8 4 50 

1.5 7 4 57 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 2 0 0 

3.0 0 0 NA 

1.5 3 0 0 

3.0 0 0 NA 

1.5 600 600 100 

3.0 >l,OOO z 1,000 NA 

1.5 0 0 NA 

3.0 > 1,000 >l,Ooo NA 

1.5 0 0 NA 

3.0 17 14 82 

1.5 >l,OOo >l,OOO NA 

3.0 >5,000 > 5,000 NA 

1.5 2 0 0 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 NA NA NA 

1.5 NA NA NA 

3.0 >l,OOO > 1,000 NA 

1.5 0 0 NA 

3.0 700 700 100 

1.5 0 0 NA 

2 

0 

2 

1 

2 

2 

2 

2 

2 

0 

0 

0 

2 

0 

3.0 3,200 1,600 NA 
._. .^.. ,_ 

See notes at end of table. 
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Table 5-6 (Continued) 

Summary of Active Soil Gas Survey, July to September 1995 

30 

Sample ID 

11 

42 

43 

44 

45 

46 

47 

48 

49 

50 

50D (Duplicate) 

51 

52 

53 

54 

54D (Duplicate) 

Depth 
(feet) 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

3.0 

1.5 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Rinsate - 
Total VOC Methane Methane/VOC 

@pm) (wm) (percent) 
Blank 

(w-n) - ..^ ^. 
>5,000 NA 0 >5,000 

>5,000 

0 

0 

2 

b 5,000 

0 

0 

>5,000 

>5,000 

3wO 

>5,000 

20 

50 

0 

0 

0 

>5,000 NA 

0 NA 

0 NA 

0 0 

> 5,000 NA 

0 NA 

0 NA 

>5,000 NA 

>5,000 NA 

2,650 88 

> 5,000 NA 

0 NA 

0 0 

0 NA 

0 NA 

0 NA 

_- 

>5,000 

0 

0 

0 

NA 

0 

50 

0 

0 

0 

1,000 

0 

>5,000 

1,500 

>5,000 

-- 

0 

0 

0 

NA 

0 

50 

0 

0 

0 

1,000 

0 

> 5,000 

1,500 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

100 

NA 

NA 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

2 

1 

100 

NA 

NA 

100 

3.0 > 5,000 >5,000 NA 

See notes at end of table. 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July to September 1995 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample ID 
Depth 
(feet) 

55 1.5 

3.0 

4.5 

6.0 

55D (Duplicate) 1.5 

3.0 

56 1.5 

3.0 

57 1.5 

3.0 

58 1.5 

3.0 

59 1.5 

3.0 

60 1.5 

3.0 

61 1.5 

3.0 

4.5 

6.0 

62 1.5 

3.0 

63 1.5 

3.0 

64 1.5 

3.0 

64D (Duplicate) 1.5 

3.0 

65 1.5 

3.0 

See notes at end of table. 

Total VOC Methane Methane/VOC 

(m-4 (wm) (percent) 

18 8 44 

3,800 3,300 100 

90 50 NA 

3,000 3,000 100 

>l,OOO > 1,000 NA 

160 160 100 

0 0 NA 

>5,000 >5,000 100 

0 0 NA 

9 6 67 

7 5 71 

> 5,000 z5,OOo NA 

0 0 NA 

165 160 97 

230 230 100 

> 5,000 > 5,000 NA 

0 0 NA 

>5,000 > 5,000 NA 

> 5,000 _- NA 

> 5,000 -. NA 

0 0 NA 

0 0 NA 

2,000 2,000 100 

2,000 2,000 100 

45 19 42 

z 5,000 z 5,000 NA 

3,500 3,500 100 

> 5,000 z5,OOo NA 

1,300 1,300 100 

>5,000 >5,000 NA 

Rinsate 
Blank 

@pm) 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

WHF-S13.Rl 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July to September 1995 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida - 

Depth Total VOC Methane Methane/VOC 
Rinsate 

Sample ID 
(feet) @pm) (wm) (percent) 

Blank 

(fm-4 - 
65D (Duplicate) 1.5 >l,Ooo >l,Ooo NA’ 0 

3.0 >l,OOO >l,ooo NA 

66 1.5 0 0 NA 0 

3.0 0 0 NA 

67 1.5 0 0 NA 0 

3.0 4 0 0 

68 1.5 0 0 NA 0 

3.0 >5,000 5 5,000 NA 

69 1.5 0 

3.0 -v 

69D (Duplicate) 1.5 >5,000 >5,000 NA 0 

3.0 4,500 4,500 100 

70 1.5 1 .- NA 0 

3.0 1 NA 

71 1.5 0 0 NA 0 

3.0 0 0 NA 

73 1.5 0 0 NA 0 

3.0 0 0 NA 

74 1.5 0 0 NA 0 

3.0 0 0 NA 

75 1.5 0 0 NA 0 

3.0 0 0 NA 

76 1.5 0 0 NA 0 

3.0 0 0 NA 

77 1.5 0 0 NA 0 

3.0 0 0 NA 

78 1.5 0 0 NA 0 

3.0 2 0 0 

79 1.5 0 0 NA 0 

3.0 0 0 NA - 
See notes at end of table. - 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July to September 1995 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample ID 
Depth Total VOC Methane MethanejVOC 

Rinsate 

(feet) (wm) @pm) (percent) 
Blank 

(wm) 

80 1.5 0 0 NA 0 

81 

82 

83 

84 

a5 

86 

87 

88 

89 

90 

91 

92 

93 

94 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA _ 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

3.0 0 0 NA 

1.5 0 0 NA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3.0 3 0 NA 

See notes at end of table. 

*a 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July to September 1995 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Rinsate 

Sample ID 
Depth Total VOC Methane MethanejVOC Blank 
(feet) (w-4 (tv-4 (percent) 

(w-n) 

95 1.5 1 0 0 1 

3.0 1 0 0 

96 1.5 2 0 0 2 

3.0 3 0 0 

97 1.5 2 0 0 3 

3.0 0 0 NA 

98 1.5 2 0 0 0 

3.0 0 0 NA 

99 1.5 0 0 NA 0 

3.0 1 0 0 

’ Flame ionization detector (FID) unit failed at 3.0 foot sample interval. 
2 Both depth intervals resampled following FID failure. 

Notes: Sample IDS 1 through 6 were not used during the investigation. 

ID = identification. 
VOC = volatile organic compounds. 
ppm = parts per million. 
NA = not applicable. 
> = greater than. 
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Table 5-7 
Summary of Analytes Detected in Background Surface Soil Samples 

for the Troup Loamy Sand and Lucy Loamy Sand 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

USEPA Region Ill 
Soil Cleanup Target 

Frequency Range of 
Range of Detected Mean of Detected Background 

Levels for florida 
Analyte 

RBCs 
of Detection 

Concentrations’ Concentrations3 Screening Values4 
Residential/ 

Detection’ Limits 
Residential/ 

Industrial’ 
Industrial/- 

Leachability’ 

TCL Volatile Oraanic Compounds @g/kg1 

None detected 

TCL Semivolatile Organic Compounds (E/g/kg) 

bis(2-Ethylhexyhphthalate 315 360 to 400 57 to 115* 80.3 80.3 ‘46,000/410,000 75,000/280,000/ 
3,600,000 

Pesticides and PCBs @g/kg) 

None detected 

Inorganic Analvtes (mglkg) 

Aluminum g/g 40 to 40 5,080 to 21,300 7,667 15,334 87,800/200,000 72,000/l ,OOO,OOO/ 
‘%PLP 

Antimony 2/g 12 to 12 2.9 to 5 4 8 ‘3.1/82 26/240/5 

Arsenic g/g 2 to 2 0.91 to 3.7 1.5 3 ‘0.4313.8 0.8/“4.62/29 

Barium g/g 40 to 40 6 to 26.2 11.9 23.8 *550/14,000 110/87,000/1,600 

Beryllium 519 1 to 1 0.05 to 0.35 0.18 0.36 ‘16/410 120/820/63 

Cadmium 219 1 to 1 0.22 to 0.355* 0.29 0.58 83.9/100 75ft,300/8 

Calcium g/g 1,000 to 1,000 82 to 269 201 402 -/- ++ 

Chromium, 919 2 to 2 2.4 to 16.3 5.4 10.8 ‘*“23/610 210/420/38 

Cobalt 8/g 10 to.10 0.78 to 3* 1.5 3 ~470/12,OclO 4,7rwp~P”l 

Ww 619 5 to 5 2.6 to 8.5 4.7 9.4 ‘31 O/8,200 110/78,000/‘*SPLP 

Iron 919 20 to 20 2,630 to 12,400 4,294 8,588 82,300/61,000 WOpps64;Wl 

Lead 919 0.6 to 1 2.T io 9.6 5.7 ??.2 !=-4oo 4r!O/92O/‘%PLP 

Magnesium g/g 1,096 to 1,000 68.8 to 316 129 258 _. __ I + J- 

See notes at end of table. 



Table 5-7 (Continued) 
Comparison of Analytes Detected in Background Surface Soil Samples 

for the Troup Loamy Sand and Lucy Loamy Sand 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

USEPA Region Ill 
Soil Cleanup Target 

Frequency Range of 
Range of Detected Mean of Detected Background RBCs 

Levels for Florida 
Analyte of Detection 

Concentrations* Concentrations3 Screening Values4 
Residential/ 

Detection’ Limits 
Residential/ 
IndustriaP 

Industrial/- 
Leachability’ 

Inorganic Analytes (mglkgl (Continued) 

Manganese 919 3 to 3 66.7 to 314 202 404 ‘160/4,100 1 ,6’3~fpZ$W 

Mercury 4/g 0.1 to 0.1 0.04 to 0.07 0.06 0.12 -- /-- 5.4f8.7j2.1 

Nickel 319 8 to 8 1.7 to 5.9 3.6 7.2 8160/4,100 110/28,000/130 

Potassium 319 1,000 to 1,000 81.3* to 96.8 88.5 177 + -/+ 

Selenium 6/g 1 to 1 0.15* to 0.4 0.22 0.44 839/ 1,000 390/10,000/5 

Silver 119 2 to 2 0.35 to 0.35 0.35 0.70 =39/ 1,000 380/9,100/34 

Sodium 919 1,000 to 1,000 125 to 265* 194 388 + --f-f-- 

Thallium 1/g 2 to 2 0.58* to 0.58* 0.58 1.16 + ++ 

Vanadium 919 10 to 10 6 to 31.1 10.6 21.2 855/l ,400 15/7,400/6,000 

Zinc 719 4 to 4 4.3 to 16.3 7.7 15.4 82,300/61,000 23,000/560,000/ 
12,000 

Cyanide 219 0.5 to 1 0.11 to 0.14 0.13 0.26 160/4,100 30/28,000/40 

See notes at end of table. 



Table 5-7 (Continued) 
Comparison of Analytes Detected in Background Surface Soil Samples 

for the Troup Loamy Sand and Lucy Loamy Sand 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
’ Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated duplicate, 
the value used for the nondetection is one-half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an environmental 
sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. Background data is 
presented in the Whiting Field GIR (HLA, 1998). 
’ Source: USEPA Region Ill RBC Table (October 1, 1998). 
’ Chapter 62-777, Florida Administrative Code, June 1999. 
’ The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
’ Lead value is from the Revised Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12 [USEPA, 1994a]). 
lo Concentration based on hexavalent chromium. 
“ FDEP-approved Site-Specific Cleanup Goal for Arsenic at Covered Landfill Sites, Naval Air Station Whiting Field (see Appendix G; FDEP, 1998). 
‘* Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels (SCTLs) or may be determined using TCLP in the event oily 
wastes are present. 

Notes: USEPA = U.S. Environmental Protection Agency. * = average of a sample and its duplicate. 
RBC = risk-based concentration. PCB = polychlorinated biphenyl. 
TCL = target compound list. mgfkg = milligrams per kilogram. 
&kg = micrograms per kilogram. -- = criteria not available. 
FDEP = Florida Department of Environmental Protection. 
SPLP = Synthetic Precipitation Leaching Procedure. 



Table 5-8 summarizes the analytical results for organic and inorganic analytes 
detected in surface soil samples (ten field samples and one duplicate) at Site 
13. Surface soil samples were collected in August 1992 and December 1995. The 
sample locations are shown on Figure 3-2. Table 5-9 summarizes the frequency of 
detection, range of detection limits, range of detection concentrations, mean of 
detected concentrations, andbackground screening values for Site 13 surface soil 
samples. Figure 5-7 presents a summary of surface soil detections above Florida 
soil cleanup target levels (SCTLs). 

TCL VOCs. Methylene chloride was the only VOC detected in the surface soil 
samples. The detected concentrations were below the residential and industrial 
values for the SCTLs for Florida and the USEPA Region III RBCs. 

TCL SVOCs. Three SVOCs (fluoranthene, pyrene, and BEHP) were detected in the 
surface soil samples. The detected concentrations were below their respective 
residential and industrial values for the SCTLs for Florida and the USEPA Region 
III RBCs. 

Pesticides and PCBs. Pesticide and PCB compounds were not detected in the 
surface soil samples. 

Metals and (Total) Cvanide. Twenty TAL metals were detected in one or more of 
the surface soil samples. Ten TAL metals (aluminum, arsenic, barium, calcium, 
chromium, iron, manganese, silver, vanadium, and zinc) were detected at 
concentrations equaling or exceeding their respectivebackground screeningvalues 
(Table 5-9). Detected concentrations of aluminum, arsenic, chromium, iron, 
manganese, and vanadium exceeded the residential standards for the USEPA Region 
III RBCs. Concentrations of arsenic also exceeded the industrial standards for 
the USEPA Region III RBCs and the residential and industrial standards for the 
SCTLs for Florida. Several detections of vanadium exceeded the residential SCTL 
for Florida. 

5.6 SUBSURFACE SOIL ASSESSMENT. Table S-10 summarizes the analytical results 
for organic and inorganic analytes detected in four subsurface soil samples 
(three field samples and one field duplicate) collected from test pits excavated 
in October 1992 at Site 13. The test pit locations are shown on Figure 3-2. 
Table 5-11 summarizes the frequency of detection, range of detection limits, 
range of detected concentrations, mean of detected concentrations, and background 
screening values for Site 13 subsurface soil samples. Figure 5-7 presents a 
summary of subsurface soil detections above Florida SCTLs. 

TCL VOCs. Seven TCL VOCs (acetone, carbon disulfide, 2-butanone, 4-methyl-2- 
pentanone, 2-hexanone, toluene, andxylenes) were detected in the subsurface soil 
samples collected from Site 13. All detected concentrations of VOCs were below 
their respective residential, industrial, and leachability'values for the soil 
cleanup target levels for Florida and the USEPA Region III industrial RBCs. 

TCL SVOCs. Five SVOCs (phenol, 4-methylphenol, naphthalene, diethylphthalate, 
and BEHP) were detected in the subsurface soil samples collected from Site 13. 
The SVOCs were detected at concentrations bel.ow their respective residential and 
industrial values for the soil cleanup 'target&e& for Florida and the USEPA 
Region III RBCs. However, phenol and 4-methylphenol were detected at concentra- 
tions above the soil leachability cleanup target levels for Florida. 

WHF-S13.RI 
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Table 5-8 
Organic and Inorganic Analytes Detected in Site 13 Surface Soil Samples 

Sample Identifier: 13-SL-01 

Laboratory Sample No: 22526007 

Collection Date: 18-AUG-92 

Sample Depth (inches bls): oto 12 

Volatile Organic Cornbounds @g/kg) 

Methylene chloride _- 

Semivolatile Organic Compounds @g/kg) 

Fiuoranthene 51 J 

Pyrene 61 J 

bis(2-Ethylhexyl)phthalate 95 J 

Pesticides and PCBs @g/kg) 

None detected 

lnoraanic Analytes ImglkgJ 

Aluminum 14,100 

Arsenic 2.9 

Barium 9.5 J 

Beryllium 0.07 J 

Calcium 525 J 

Chromium 11.6 

Cobalt 

Copper 9.2 

Iron 8,150 

Lead 5.8 

Magnesium 172J 

Manganese 32.8 

See notes at end of table. 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

13-SL-02 13-SL-03 13-SL-04 13-SL-05 13-SL-05A 
Duplicate Sample 

22526008 22526009 22526010 22526011 22526012 

16-AUG-92 I 8-AUG-92 18-AUG-92 I8-AUG-92 18-AUG-92 

oto 12 oto 12 oto 12 oto I2 oto 12 

__ __ -e __ 

-_ __ 

__ __ -* 

1OOJ _- 450 64 J 

19,300 10,900 20,900 10,500 8,070 

3.9 3.4 6.9 2.4 2J 

7.6 J 5.9 J 9.1 J 7.9 J 6.6 J 

0.08 J 0.06 J 0.16 J 

143J 36OJ 355 J 78.4 J 92.4 J 

18.6 11 17.7 8.2 7.4 

0.73 J 0.51 J 1.3 J 0.74 J IJ 

5.9 7.6 5.2 J 4 4.2 J 

14,900 8,990 15,500 6,680 4,960 

5.8 4.6 10.5 3.2 4 

98.9 J ._- . 
107 J 87.5 J 57.5 J 50.6 J 

25.4 18.7 62.1 79.1 77 
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Table 5-8 (Continued) 
Organic and Inorganic Analytes Detected in Site 13 Surface Soil Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample Identifier: 13-SL-01 13-SL-02 13-SL-03 13-SL-04 13-SL-05 13-SL-05A 
Duplicate Sample 

Laboratory Sample No: 22526007 

Collection Date: 18-AUG-92 

Sample Depth (inches bls): oto 12 

lnoraanic Analytes (mglkgl (Continued1 

Mercury 0.04 J 

Nickel _- 

Potassium -- 

Selenium -_ 

Silver 0.74 J 

Sodium 181 J 

Vanadium 23.1 

Zinc 13.2 

See notes at end of table. 

22526008 22526009 22526010 22526011 22526012 

la-AUG-92 18-AUG-92 18-AUG-92 18-AUG-92 18-AUG-92 

oto 12 oto 12 oto 12 oto 12 oto 12 

0.05 J 0.04 J 0.04 J 0.05 J 0.05 J 

2.8 J -- __ 2.9 J 

-_ -_ __ -_ __ 

_- -_ __ -- _- 

0.76 J 0.39 J 1.2 J 0.48 J 0.36 J 

202 J 173 J 193J 176 J 262 J 

41.3 26.5 42 17.5 13.1 

8.2 J 7.8 J 10.8 J 17.5 16.1 



Table 5-8 (Continued) 
Organic and Inorganic Analytes Detected in Site 13 Surface Soil Samples 

Remedial Investigation Report 

For Surface and Subsurface Soil at 
Site 13, Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 13s00101 

Laboratory Sample No: G8895002 

Collection Date: 08-DEC-95 

Sample Depth (inches bls): oto 12 

Volatile Organic Compounds @g/kg) 

Methylene chloride _- 

Semivolatile Organic Compounds @g/kg) 

Fluoranthene __ 

Pyrene _- 

bis(2-Ethylhexyl)phthalate _- 

Pesticides and PCBs @g/kg) 

None detected 

Inorganic Analvtes (mglkg) 

Aluminum 13,200 

Arsenic 2.6 

Barium 26.6 J 

Beryllium __ 

Calcium 47.5 J 

Chromium 8.8 

Cobalt 1.9J 

Copper __ 

Iron 8,090 

Lead 7J 

Magnesium 144J 

407 J Manganese 

See notes at end of table. 

13SOO201 13s00301 13.900401 13sOO501 

G8895003 G8895004 G8895005 G8895006 

08-DEC-95 08-DEC-95 08-DEC-95 08-DEC-95 

0 to 12 -. 0 to 12 oto 12 oto 12 

4J 4J 4J 8J 

__ -- __ -- 

-- __ -_ 

__ __ 

14,800 38,300 10,200 9,430 

4 6.4 3.6 1.6 J 

7.5 J 14.6 J 9.7 J 11.9 J 

_- _- _- 

34.2 J 127J 121 J 44.7 J 

14.4 27.9 14.3 6.9 

0.51 J 1.1 J 0.48 J 0.96 J 

8 __ _- 

11,800 23,500 11,900 5,620 

5.1 J 8.3 J 6.6 J 4.7 J 

88.9 J 203 J 92 J 115 J 

45.1 J 69 j .--.n I 0I.J tJ :59 J 



Table 5-8 (Continued) 
Organic and Inorganic Analytes Detected in Site 13 Surface Soil Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample Identifier: 13s00101 13SOO201 13500301 13s00401 13s00501 

Laboratory Sample No: G8895002 G8895003 G8895004 G8895005 G8895006 

Collection Date: 08-DEC-95 08-DEC-95 08-DEC-95 08-DEC-95 08-DEC.-95 

Sample Depth (inches bls): oto 12 ot0 1’2 oto 12 oto 12 oto 12 

Inorganic Analvtes (mglkg) (Continued) 

Mercury 0.03 J 0.01 J 0.02 J 0.02 J 0.02 J 

Nickel 4.3 J 3.9 J 6.7 J 2.9 J 3.3 J 

Potassium _- _- 150J _- 

Selenium -- _- 0.27 J -- __ 

Silver _- _- -_ __ -_ 

Sodium _- __ __ __ __ 

Vanadium 19.8 32.4 62.4 31.8 14.5 

Zinc _- -- -- __ 

Notes: bls = below land surface. 
pg/kg = micrograms per kilogram. 
__ = concentration of analyte, if present, was less than detection limit. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 



Table 5-9 
Comparison of Analytes Detected in Site 13 Surface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency Range of Range of Background 
USEPA Region Ill Soil Cleanup Target 

Analyte 
RBCs Levels for Florida 

of Detection Detected Screening 
Detection’ Limits Concentrations’ Values3 

Residential/ Residential/ 
Industrial4 Industrial/Leachabili~ 

TCL Volatile Oraanic Compounds, kg/kg) 

Methylene chloride 4110 11 to 15 4 to 8 ND 885,000/760,000 16,000/23,000/20 

TCL Samivolatile Organic Compounds @g/kg) 

Fluoranthene l/10 370 to 395 51 ND ‘310,000/8,200,000 2,900,000/48,000,ooo/ 
1,200,080 

Pyrene l/10 370 to 395 61 ND ‘230,000/6,100,000 2,200,000/37,000,000/ 
880,000 

bis(2-Ethylhexyl)phthalate 4/10 370 to 395 95 to 450 80.3 846,000/410,000 76,000/280,006/ 
3,660,000 

Pesticides and PCBs @g/kg) 

None Detected 

Inorganic Compounds (mglkg) 

Aluminum lO/lO 40 9,285* to 38,300 15,334 ‘7,800/200,000 72,000/l ,OOO,OOO/SPLP” 

Arsenic IO/10 2 1.6 to 6.9 3 ‘0.43/3.8 0.8/“4.62/29 

Barium lO/lO 40 5.9 to 26.6 23.8 ‘550/l 4,000 110/87,000/l ,600 

Beryllium 4110 0.06 to 1 0.06 to 0.16 0.36 ‘161410 120/820/63 

Calcium lo/lo l,of)O 34.2 to 525 402 -/- -/+ 

Chromium lO/lO 2 6.9 to 27.9 10.8 ‘231610 210/420/38 

Cobalt g/10 0.34 to 10 0.48 to 1.9 3 ‘470/12,000 4,700/l 1o,OOo/sPLP” 

Copper 6110 5 4.1* to 9.2 9.4 ‘310/8,200 110/78,OOO/SPLP” 

Iron lO/lO 20 5,620 to 23,500 8,588 ‘2,300/61,000 23,060/480,000/SPLP’1 

Lead lO/lO 0.6 to 1 3.6* to 10.5 11.2 8400 400/92o/SPLP= 

Magnesium lO/lO 1,000 54.1* to 203 258 + -/-/- 

See notes at end of table. 



Table 5-9 (Continued) 
Comparison of Analytes Detected in Site 13 Surface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency Range of Range of Background 
USEPA Region Ill Soil Cleanup Target Levels 

for Florida 
Analyte of Detection Detected Screening 

RBCs 

Detection’ Limits Concentrations* Values? 
Residential/ Residential/ 

Industrial4 Industrial/Leachability5 

lnoraanic Compounds (mglkg) (Continued) 

Manganese lO/lO 3 18.7 to 407 404 ‘160/4,106 1,600/22,OOO/SPLP” 

Mercury IO/10 0.01 to 0.05 0.01 to 0.05 0.12 2.3161 5.418.712.1 

Nickel 7110 2.4 to 8 2.075* to 6.7 7.2 ‘160/4,100 110/28,000/130 

Potassium l/IO 132 to 1,000 150 177 + -/-/- 

Selenium l/l0 0.46 to 1 0.27 0.44 739/ 1,000 390/10,000/5 

Silver 5110 2 0.39 to 1.2 0.7 ‘39/l ,000 390/9,100/17 

Sodium 5110 l,ooO 173 to 219* 388 -/-- -/+ 

Vanadium lO/lO 10 14.5 to 62.4 21.2 ‘55/ 1,400 15/7,400/6,000 

Zinc 5110 4 7.8 to 16.8* 15.4 72,300/61 ,000 23,000/560,000/12,000 

See notes at end of table. 



Table 5-9 (Continued) 
Comparison of Analytes Detected in Site 13 Surface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
’ Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one-half the reporting limit. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The 
background screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk 
assessment. Background data is summarized in Table 5-7 and presented in the NAS Whiting Field GIR (HLA, 1998). 
’ Source: USEPA Region Ill RBC Table (October 1, 1998). 
’ Source: Chapter 62-777, florida Administrative Code, June 1999. 
’ The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
’ USEPA (1994) Office of Solid Waste and Emergency Response Directive No. 9355.4-12, Revised Interim Recommended Soil Cleanup for CERCLA and RCRA Sites. 
a Values are for hexavalent chromium. 
lo FDEP-approved Site-Specific Cleanup Goal for Arsenic at Covered Landfill Sites, Naval Air Station Whiting Field (see Appendix H; FDEP, 1998). 
” Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels (SCTLs) or may be determined using TCLP in the event 
oily wastes are present. 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration, 
TCL = target compound list. 
&kg = micrograms per kilogram. 
ND = not detected. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 
* = average of a sample and its duplicate. 
__ = criteria not available. 
SPLP = Synthetic Precipitation Leaching Procedure. 



Table 5-10 
Organic and Inorganic Analytes Detected in Subsurface Soil Samples 

from Test Pits at Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample identifier: 13SSO201 13SSO302’ 13s.90503 -. 13SS0503A 
Duplicate Sample 

Laboratory Sample No: 22927002 22927003 22927005 22927006 

Collection Date: 06OCT-92 06-OCT-92 06-OCT-92 06-OCT-92 

Sample Depth (ft bls): 5 to 6 8to 10 8 to 9 8 to 9 

Volatile Organic Compounds @g/kg) 

Acetone 86 J 67 J 700 J 580 J 

Carbon disulfide _- 2J -_ 

2-Butanone _- -_ 270 270 

4-Methyl-Bpentanone __ -_ 27 J 34 

2-Hexanone 3J -- 19J 

Toluene _- __ 10 J 

Xylenes (total) 2J 2J 12J 

Semivolatile Organic Compounds @g/kg) 

Phenol 130J 130 J 

4-Methylphenol _- 68 J 1,200 990 

Naphthalene __ -- 510 140J 

Diethylphthalate -- __ 140J 99 J 

bis(2-Ethylhexyhphthalate __ _- 410 J __ 

Pesticides and PCBs @g/kg) 

None Detected 

Inorganic Analvtes (mglkg) 

Aluminum 

Antimony 

See notes at end of table. 

23,900 10,700 14,800 11,500 

3.7 J 
~ 

WHF-SlJ.RI 
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Table 5-10 (Continued) 
Organic and Inorganic Analytes Detected in Subsurface Soil Samples 

from Test Pits at Site 13 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida - 

Sample Identifier: 13SSO201 13SSO302 13SSO503 13SS0503A 
Duplicate Sample 

Laboratory Sample No: 

Collection Date: 

Sample Depth (ft bls): 

Inorganic AnalVtes (mglkg) 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

22927002 22927003 

06-OCT-92 06-OCT-92 

5 to 6 8to 10 

22927005 

06-OCT-92 

8 to 9 

22927006 

06-OCT-92 

a to 9 

6.5 

7.5 J 

0.2 J 

130J 

21 

1.4 J 

5.8 J 

16,200 

6 

97.7 J 

41.6 

0.2 J 

4.7 

6.3 J 

0.16 J 

151 J 

15.9 

0.75 J 

3.9 J 

13,500 

5.8 

73.2 J 

21.7 

0.16 J 

4.1 

7.1 J 

0.17 J 

192 J 

17.3 

1.3J 

5J 

15,600 

4.7 

74.8 J 

22.5 

4.2 

3.4 

7J 

0.16 J 

194 J 

16.2 

0.63 J 

5.3 J 

12,200 

5.5 

72.9 J 

15.1 

0.08 J 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

Cvanide 

2.1 J __ -_ 

__ 18OJ 

0.53 J 0.5 J 0.62 J 0.52 J 

206 J 211 J 206 J 195J 

44.6 38.2 40.1 34.9 

10.2 6 7.3 6.8 

0.12 J 

Notes: bls = below land surface. 
m/kg = micrograms per kilogram. 
J = estimated value. 
- = concentration of analyte, if present, was less than detection limit.. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 

WHF-S13.M 

FGW.07.99 5-49 



Table 5-11 
Comparison of Analytes Detected in Subsurface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Frequency Range of 

of Detection 
Detection’ Limits 

Range of 
Detected 

Concentrations* 

Background 
Screening 

Values” 

USEPA Region Ill 
RBCs 

Industrial4 

Soil Cleanup Target Levels 
for Florida Residential/ 
Industrial/Leachability6 

TCL Volatile Organic Compounds bglkg) 

Acetone 3/3 11 to 43.5 

Carbon disulfide t/3 11 to 43.5 

2-Butanone f/3 11 to 43.5 

4-Methyl-P-pentanone 113 11 to 43.5 

P-Hexanone 213 11 to 43.5 

Toluene 113 11 to 43.5 

Xylenes (total) 313 11 to 43.5 

TCL Semivolatile Organic Compounds @g/kg) 

Phenol 1/3 380 to 430 

4-Methylphenol 213 380 to 430 

Naphthalene 1/3 380 to 430 

Diethylphthalate 113 380 to 430 

bis(2-Ethylhexyl)phthalate 1/3 390 to 430 

Pesticides and PCBs @g/kg1 

None detected 

Inorganic Analties (mglkg) 

Aluminum 313 40 to 40 

Antimony 113 2.8 to 7.45 

Arsenic 313 2 to 2 

67 to 640* 

2 

270* 

30.5* 

3 to 23.5* 

19* 

2 to 20* 

130* 

68 to 1,095* 

325* 

119.5* 

307.5* 

10,700 to 23,900 27,800 

2.6 8 

3.75 to 6.5 6.2 

ND ‘20000,000 

ND 

ND 

ND 

ND 

ND 

ND 

‘20000,000 

‘120,000,000 

‘16,000,000 

‘a,2oo,ooo 

741 ,ooo,ooo 

‘410000,000 

ND 7120000,000 

ND ‘1 ,ooo,ooo 

ND 74,100,000 

ND ‘160000,000 

ND 6410,000 

‘200,000 72,000/l ,OOO,OOO/sPLP” 

‘82 26/240/5 

‘3.8 0.8/“4.62/29 

780,000/5,500,000/2,800 

200,000/l ,400,000/5,600 

3,100,000/21,000,000/17,000 

220,000/1,500,000/2,600 

5,100/34,000/1,400 

380,000/2,600,000/500 

5,900,000/ 
40,000,000/200 

900$00/390,000,ooo/50 

250,000/3,000,000/30 

40,000/270,000/1,700 

54,000,000/920,000,000/ 
86,ooo 

76,000/280,000/ 
3,600,OOO 

Barium 

See notes at end of table. 

313 40 to 40 6.3 to 7.5 15.8 ‘14,000 110/87,000/1,600 
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Table 5-l 1 (Continued) 
Comparison of Analytes Detected in Subsurface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 

Frequency Range of Range of Background USEPA Region Ill Soil Cleanup Target Levels 
Analyte of Detection Detected Screening RBCs for Florida Residential/ 

Detection’ Limits Concentrations’ Values3 Industrial* IndustrialJLeachibility5 

Inorganic Analytes (mglkgl (Continued) 

Beryllium 3J3 1 to 1 0.16 to 0.2 0.26 ‘410 1 m/820/63 

Calcium 313 1,000 to 1,000 130 to 194 444 __ --J--J-- 

Chromium’ 3/3 2 to 2 15.9 to 21 22.8 ‘1,000 210/420/38 

Cobalt 313 10 to 10 0.75 to 1.4 1.5 ‘610 4,700/l 1o,OOOJsPLP” 

Copper 313 5 to 5 3.9 to 5.8 8.8 ‘8,200 110/78,000/SPLP” 

Cyanide l/3 0.1 to 0.55 0.12* ND 74,100 30/28,000/40 

Iron 313 20 to 20 13,500 to 16,200 18,100 ‘61,000 --J--J-- 

Lead 3/3 1 to 1 5.1* 8.4 8400 400/92O/SPLP” 

Magnesium 313 1,000 to 1,000 73.2 to 97.7 272 _- --J-.J-- 

Manganese 313 3 to 3 18.8” to 41.6 42.6 74,100 1,600/22,OOO/SPLP” 

Mercury 3J3 0.1 to 0.1 0.16 to 2.14* ND ‘61 5.4f8.7j2.1 

Nickel l/3 1.2 to 8 2.1 5 74,100 110/28,000/130 

Potassium t/3 154 to 570 125* 181 -j-J-- 

Silver 313 2 to 2 0.5 to 0.57* 1.12 ‘1,000 390/9,100/17 

Sodium 313 1,000 to 1,000 200.5* to 211 ND __ --J--J-- 

Vanadium 313 10 37.5* to 44.6 45 ‘1,400 15/7,400/6,000 

Zinc 313 4 to 4 6 to 10.2 15.6 ‘61,000 23,000/560,060/12,000 

See notes at end of table. 



Table 5-I 1 (Continued) 
Comparison of Analytes Detected in Subsurface Soil Samples 

to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
’ Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one-half the reporting limit. 
3 The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. Background 
data is presented in the NAS Whiting Field GIR (HLA, 1998). 
4 Source: USEPA Region Ill RBC Table (October 1, 1998). 
5 Source: Chapter 82-777, Florida Administrative Code, June 1999. 
’ The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
’ USEPA (1994) Cffice of Solid Waste and Emergency Response Directive No. 9355.4-12, Revised Interim Recommended Soil Cleanup for CERCLA and RCRA Sites. 
* Values are for hexavalent chromium. 
” FDEP-approved Site-Specific Soil Cleanup Goal for Arsenic at Covered Landfill Sites, Naval Air Station Whiting Field (see Appendix H; FDEP, 1998) 
” Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels (SCTLs) or may be determined using TCLP in the event oily 
wastes are present. 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
TCL = target compound list. 
m/kg = micrograms per kilogram. 
* = average of a sample and its duplicate. 
ND = not detected. 
-- = criteria not available. 
PCB = polyohlorinated biphenyl. 
mg/kg = milligrams per kilogram. 
SPLP = Synthetic Precipitation Leaching Procedure. 

/’ 
i 
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Pesticides and PCBs. Pesticide and PCB compounds were not detected in the 
subsurface soil samples collected from Site 13. 

TAL Metals and (Total) Cyanide. Twenty-one inorganic analytes were detected in 
the subsurface soil samples from Site 13. Cyanide (total) was detected in the 
duplicate sample only (13SS0503A) at an estimated (J) concentr,ation. 

The inorganic analytes arsenic, cyanide, mercury, and sodium were detected at 
concentrations exceeding their respective background screening values. Arsenic 
was detected at concentrations exceeding the soil cleanup target levels for 
Florida and USEPA Region III RBCs. Detections of mercury slightly exceeded the 
Florida soil leachability cleanup target level and vanadium was detected at 
concentrations exceeding the Florida soil residential cleanup target level. 

5.7 GROUNDWATER ASSESSMENT. The groundwater assessment at Site 13 consisted of 
collecting three groundwater samples using a PCPT and BAT sampler during Phase 
I, and collecting groundwater samples from seven monitoring wells during Phases 
IIA and IIB. 

5.7.1 Phase I Groundwater Samples The RI Phase I investigation at Site 13 
consisted of collecting three groundwater samples from two locations shown on 
Figure 3-2 (sample location designations WWF-13-CPT-1 and WHF-13-CPT-2). The 
groundwater samples were collected from shallow depths (water table) and from the 
deeper sand and gravel aquifer and analyzed for VOCs and TAL inorganic analytes 
at an off-site laboratorv. 

No VOCs were detected in the groundwater samples at concentrations- above 
detection limits. 

Two inorganics (chromium and zinc) were detected in groundwater samples from the 
Southeast Disposal Area, including Site 13. Detected concentrations of both 
compounds were below their respective background values. Results of the PCPT and 
BAT sampling event are summarized in the RI Phase I Technical Memorandum No. 5 
(ABB-ES, 1995e). 

The groundwater samples collected using the BAT sampler were considered 
appropriate for preliminary screening but not appropriate to support risk 
assessment conclusions or decision-making relative to response actions. These 
results were used to support Phase II monitoring well placement and groundwater 
sampling efforts. 

5.7.2 Phase II Groundwater Samples Table 5-12 presents field parameter data and 
Table 5-13 presents the analytical results for groundwater samples collected at 
Site 13 during the Phase IIA (1993) and Phase IIB (1996 and 1997) sampling 
events. The locations of the Site 13 monitoring wells are shown on Figure 3-2. 

A summary of groundwater detections above Florida cleanup target levels is 
presented in Figure 5-8. 

Below is a discussion of the analytical results for the Phase IIA and IIB 
groundwater sampling events. 

WHF-S13.RI 
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Table 5-12 
Summary of Groundwater Field Parameters, Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Monitoring Well 
Designation 

Date Sampled 
ps!, 

WHF-13-l 1 l-2-93 5.61 

9-l O-96 5.86 

WHF-13-1s 1 l-2-93 6.00 

9-9-96 5.77 

WHF-13-11 9-9-96 5.96 

WHF-13-2 1 l-2-93 5.90 

g-10-96 4.60 

WHF-13-3s 6-16-97 4.76 

WHF-13-4s 6-16-97 4.74 

1 O-28-97 5.40 

Notes: SU = standard unit. 
OC = degrees Celsius. 
pmhos/cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 
Redox = oxidation reduction potential. 
mV = millivolt. 
DO = dissolved oxygen. 

Temperature 

PC) 

21.2 

23.8 

19.5 

22.1 

25.5 

23.9 

23.3 

22 

24 

16 

Specific 
Conductance 
bmhos/cm) 

135 

137 

185 

178 

255 

40 

26 

55 

40 

32 

Turbidity 

W-W 

6.57 

18.4 

8.64 

3.0 

0.80 

19.3 

0.90 

9.5 

6.0 

5.0 

Redox 

b-M 

__ 

-_ 

-- 

-- 

-- 

-- 

-_ 

428.9 

384.5 

DO 
(percent) 

-_ 

-- 

-- 

_- 

__ 

__ 

9.0 

14 

__ 



Table 5-13 
Organic, Inorganic, and Water Quality Parameters Measured in 

Site 13 Groundwater Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Ftorida 

Phase IIA Phase IIB 

Ronitoring Well No. WHF-13-1 WHF-13-1s WHF-13-2s WHF-13-1s WHF-13-11 WHF-13-ID 

iample Identifier: WHF-13-1 WHF-73-l B WHF-13-2 13GOOlOl 13GOO102 13GOO103 

aboratory Sample Number: 90198002 90198001 90198003 RC092002 Rco92003 RCO92005 

late Sampled: 02-NOV-93 02-NOV-93 02-NOV-93 09-SEP-96 09SEP-96 IO-SEP-96 
.. . . j.. _al,“__,.~_ 

lolatile Organic Compounds (pg/L) 

ketone 70 J 

:arbon disulfide 1J 

,I -0ichloroethane __ __ 9J _- 

,2-Dichloroethene (total) 5J 

-richloroethene __ 7J 

-etrachloroethene _- __ 1J 

jemivolatile Ornanio Compounds @g/f 1 

,is(2-Ethylhexyl)phthalate 10 

%sticides and PCBs lpglf 1 

qone detected 

norganic Analytes kg/f 1 

Uuminum 100 J 8,740 111 J 81.6 J 206 82.4 J 

ksenic __ 2.3 J 1.1 J 

3arium 84.3 J 82 J 46 J 114 J 64.9 J 69.2 J 

sadmium 12.6 

Zalcium 24,500 28,000 2,860 J 8,440 44,900 26,400 

Chromium 19.1 _- 

sopper 11 J 3.9 J 1.2 J __ 

Iron 9,910 16,000 141 39,600 296 2,780 

Lead 1.9 J 3.6 0.6 J 2.2 J 2.3 J 

Magnesium 2,810 J 3,410 J 1,500 J 5,180 5,890 2,790 J 

Manganese 111 142 28.6 78.1 753 17.5 

Mercury 0.22 __ _- -_ __ 

Potassium 1,580 J 1,660 J 1,520 J 717 J 1,310 J 

Selenium 

Sodium 2,420 J 8,280 1,880 J 6,620 8,170 2,460 J 

Vanadium __ 43.4 J _- 

Zinc 239 21.6 16.9 J 9J 735 223 

Cyanide __ 2.8 J 

See notes at end of table. 

WHF-SlB.RI 
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Table 5-13 (Continued) .‘. 
., . ,. 

Organic, Inorganic, and Water Quality Pa&meters Measured in 
Site 13 Groundwater Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary landfill 
Naval Air Station Whiting Field 

Milton, florida 

Phase IIA Phase IIB 
.1 .,L . . ..m..“” 

Monitoring Well No. WHF-13-1 WHF-13-1s WHF-13-2s WHF-13-1s WHF-13-11 WHF-13-1D 

Sample Identifier: WHF-13-l WHF-13-l B WHF-13-2s 13GOO101 13G00102 13G00103 

Laboratory Sample Number: 90198002 90198001 90198003 RC092002 Rco92003 RC092005 

Date Sampled: 02-NOV-93 02-NOV-93 02-NOV-93 09-SEP-96 09-SEP-96 1 O-SEP-96 
^. 

Groundwater Quality (mgll) 

Alkalinity as CaCO, NA NA NA 64 93 41 

Chloride NA NA NA 11 

Hardness as CaCO, NA NA NA 46 156 92 

Nitrate-Nitrite NA NA NA 18 

Sulfate NA NA NA 8.82 69.2 40.7 

Total dissolved solids NA NA NA 102 208 112 

Total organic carbon NA NA NA 2.7 1.3 1.7 

See notes at end of table. 

WHF-S13.RI 

FGw.07.99 



; 

_. -  

Table 5-l 3 (Continued) 
Organic, Inorganic, Water Quality Parameters Measured 

in Site 13 Groundwater Samples 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 

Phase flg 
I.. 

” “’ 
/, ..,. ., 

Monitoring Well No. WHF-13-l D WHF-13-2s WHF-13-3s WHF-13-3s WHF-13-4s 

Sample Identifier: 13GOO103F 13GOO201 13GO0301 13GOO3OlF 13GOO401 
Filtered Sample Filtered Sample 

Laboratory Sample Number: RC092010 RC092004 MD985002 MD985003 MD985002 

Date Sampled: lo-SEP-96 1 O-SEP-96 16JUN-97 16-JUN-97 16JUN-97 

Volatile Organic Compounds @g/l) 

Acetone NA NA 

Carbon disulfide NA 3J __ NA _- 

1,1-Dichloroethane NA -- NA 

1 ,BDichloroethene (total) NA -- NA 3J 

Trichloroethene NA NA __ 

Tetrachloroethene NA NA 

Semivolatile Organic Compounds @g/l ) 

bis(2Xthylhexyl)phthalate NA -- NA __ 

Pesticides and PCBs @g/f) 

WHF-13-4s 

13GOO401 

MFOO4006 

28-OCT-97 

2 ,J 

INA 

None Detected 

Inorganic Analvtes &g/f) 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

Cyanide 

See notes at end of table. 

_- 409 J 362 J 37.9 J NA 

__ -_ __ NA 

66.6 J 33 J 163 162 69.6 NA 

__ -_ NA 

26,500 1,810 J 2,410 2,460 2,550 NA 

__ __ NA 

_- -- NA 

377 424 J 407 J 146J NA 

0.7 J 0.6 J __ _- _- NA 

2,800 J 866 J 3,570 3,550 2,020 NA 

16.7 3.1 J 11.1 J 11.1 J 16.4 J NA 

__ _- -_ _- NA 

1,220 J __ _- NA 

0.61 J NA 

2,500 J 2,100 J 1,780 J ” 1,800 J 2,030 J NA 

__ __ NA 

233 NA 

NA NA NA 

. 
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Table 5-13 (Continued) 
Organic, inorganic, Water Quality Parameters Measured 

in Site 13 Groundwater Samples 

Monitoring Well No. 

Sample Identifier: 

Laboratory Sample Number: 

Date Sampled: 

Groundwater Quality (mg/L) 

Alkalinity as CaCOs 

Chloride 

Hardness as CaC4 

Nitrate-Nitrite 

Sulfate 

Total dissolved solids 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Phase IIB 

WHF-13-l D WHF-13-2s WHF-13-3s WHF-13-3s WHF-13-4s WHF-13-4s 

13GOO103F 13GOO201 13G00301 13GOO301F 13GOO401 13GOO401 

RCO92010 RCO92004 MD985002 MD985003 MD985002 MFO04006 

1 O-SEP-96 lO-SEP-96 16-JUN-97 X-JUN-97 16JUN-97 28OCT-97 
C”,‘. ../_ 3. “i :. h -e,, e.%i”l*“~$,*~ ,,.“C ,,;+:w I>. : .cl*c-..--.a 

NA __ NA NA 

NA 7.6 NA 5.1 NA 

NA NA NA 

NA 3.75 NA 2.39 NA 

NA 4.96 __ NA NA 

NA 24 58 NA 50 NA 

NA 2.3 NA NA Total organic carbon 

Notes: B = duplicate. 
j,4g/r = micrograms per liter. 
-= concentration of analyte, if present, was less than detection limit. 
J = estimated value. 
mg/l = milligrams per kilogram. 
CACO, = calcium carbonate. 
NA = not analyzed. 
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Field Parameters. Representative measurements of the field parameters obtained 
during the purging of the monitoring wells are presented in Table 5-12. The pH 
values for groundwater samples collected at Site 13 ranged from 4.60 to 6.00 SUs. 
The pH values were below the lower limit for the Florida secondary drinking water 
requirement of 6.5 SUs; however, they were within the range of values measured 
in background groundwater samples collected for NAS Whiting Field. 

Temperature measurements ranged from 16.0 to 25.5 degrees Celsius, and the 
specific conductance ranged from 26 to 255 micromhos per centimeter. Turbidity 
measurements for the Phase IIA groundwater samples (collected in 1993) ranged 
from 6.57 to 19.3 NTUs. Turbidity measurements for Phase IIB groundwater samples 
(collected in 1996 and 1997), collected using low-flow sampling methods, ranged 
from 0.80 to 18.4 NTUs. Two Phase IIB groundwater samples collected from 
monitoring wells WHF-13-1 and UHF-13-3s had turbidity measurements above the 
Florida public water supply treatment technique criterion of 5 NTUs. 

Phase IIA Sampling Event. During Phase IIA of the RI, three groundwater samples 
were collected fromexistingmonitoringwells (WHF-13-lS, WHF-13-1, andWHF-:L3-2) 
on November 2, 1993. Monitoring wells WI-IF-13-1s and WHF-13-2s are screened in 
the water table aquifer (approximate depth of 60 feet bls) and monitoring well 
UHF-13-1 is screened in the intermediate sand and gravel aquifer at an 
approximate depth of 120 feet bls. Table 5-13 presents the analytical results 
for groundwater samples WHF-13-1, WHF-13-1B (Erommonitoringwell WHF-13-lS), and 
UHF-13-2, collected at Site 13 during Phase IIA. 

vocs , if present, were not detected at concentrations, exceeding the IDL in the 
groundwater samples collected frommonitoringwells WHF-13-lS'and WHF-13-l. One 
VOC, acetone, was detected at an estimated concentration of 70 pug/Q in the sample 
from monitoring well UHF-13-2s. Acetone is a commonly recognized field- or 
laboratory-derived contaminant according to USEPA's Contract Laboratory Program 
Functional Guidelines for Organic Data Review (USEPA, 1994a). 

One SVOC, BEHP, was detected in the groundwater sample from shallow monitoring 
well WHF-13-2. The detected concentration (10 pg/Q) exceeded the Federal and 
State primary MCL of 6 pg/Q. BEHP is a commonly recognized field- or laboratory- 
derived contaminant according to USEPA's Contract Laboratory Program Functional 
Guidelines for Organic Data Review (USEPA, 1994a). 

Pesticide and PCB compounds were not detected in groundwater samples from 
Site 13. 

Fifteen inorganic analytes were detected in the Phase IIA groundwater samples 
from Site 13. Eleven analytes exceeded their respective background screening 
criteria. Four analytes, aluminum, cadmium, iron, and manganese, were detected 
at concentrations exceeding the Federal and State primary or secondary MCLs. The 
Federal and State MCLs for aluminum, cadmium, iron, and manganese are 200 pg/Q 
(secondary standard), 5 pg/Q (primary standard), 300 pg/Q (secondary standard), 
and 50 pg/Q (secondary standard), respectively. 
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Phase IIB Samplinn Event. Table 5-14 provides basic statistical parameters of 
detected analyte' concentrations in Site 13 Phase IIB groundwater samples 

n 

including the frequencies of detection, ranges of dete,ction, mean values, and 
screening'values. The ranges of analyte concentrations in Site 13 Phas,e IIB 
groundwater samples were compared in Table 5-13 to Federal and State ARARs 
including Federal primary MCLs and the Florida groundwater cleanup target levels. '- 
Because the results of the Phase IIA groundwater sampling event are not 
considered to be representative of the groundwater conditions at the site due to 
sample turbidity, they are not included in Table 5-14. 

Volatile OrPanic Compounds. Five VOCs (l,l-dichloroethane, 1,2-dichloroethene, 
carbon disulfide, tetrachloroethene, and trichloroethene) were detected in 
groundwater samples collected from monitoring wells at Site 13. Trichloroethene 
was detected in one groundwater sample at a concentration exceeding the Federal 
MCL of 5 pg/Q and Florida groundwater cleanup target level of 3 pg/Q. 

Currently, no Federal or State MCLs exist for the carbon disulfide., Upwever, the 
State of Florida has established a groundwater guidance concentration (700 pg/Q) 
under Chapter 62-520.400(l), FAC, for carbon disulfide. The detected concentra-, 
tion did not exceed the groundwater guidance concentration. ,C,arbon diaulfide is 
a commonly recognized field- or laboratory-derived contaminant according to 
USEPA's, Contract Laboratory Program Functional Guidelines for Organic Data 
Review (USEPA, 1994a). 

Semivolatile Orpanic Compounds. No SVOCs were detected in Phase IIB gro&dwater 
samples collected from monitoring wells at Site 13. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in any Phase 
IIB groundwater samples collected from Site 13 monitoring wells. 

Inorganic Analvtes. Fourteen inorganic analytes were detected in groundwater 
samples collected from Site 13 monitoring wells. Nine analytes (arsenic, barium, 
calcium, iron, .lead, magnesium, manganese, sodium, and zinc) were detected at 
concentrations exceeding their respective background screening values in 
groundwater samples collected from monitoring wells at Site 13. Three analytes 
(aluminum, iron, and manganese) were detected at concentrations exceeding their 
respective Federal MCLs and State groundwater cleanup target levels. Table 5-13 
also presents the groundwater quality parameters measured in the groundwater 
samples collected during Phase IIB of the RI. These parameters were within the 
range of values expected for the sand and gravel aquifer (Florida Geological 
Survey, 1992). 

Filtered Groundwater Samples. Two filtered samples for TAL inorganics (metals 
only) were collected from monitoring wells WHF-13-1D and WHF-13-3s due to sample 
turbidity during the Phase IIB RI. Table 5-13 summarizes the.analytes detected 
in the filtered sample (sample identifiers 13G00103F and 13G00301F). Comparison 
of the analytical results between the filtered sample and the corresponding 
unfiltered sample indicates a similar number of analytes are detected in the 
filtered sample, indicating the unfiltered groundwater samples are generally 
representative of the conditions at the site. 

WHF-S13.N 
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Analyte 

Table 5-14 
Comparison of Analytes Detected in Groundwater Samples 
to Background Screening and Benchmark Concentrations 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency 
of 

Detection’ 

Range of 
Detection 

Limits 

Range of 
Detected Analyte 
Concentration’ 

Background 
Screening 

Values’ 
Federal MCLs4 

florida Groundwater 
Cleanup Target Levels 
(Primary MCL values 

indicated)5 

TCL Volatile Organic Comvounds lpgtll 

l,l-Dichloroethane 116 

1 ,aDichloroethene (total) 216 
Carbon disulfide 2/6 
Tetrachloroethene 116 
Trichloroethene f/6 
Semivolatile Organic Compounds &g/f 1 

None detected 

Pesticide and PCB Compounds fpgll) 

None detected 

Inorganic Anahtes @g/l1 

Aluminum 516 

Arsenic 116 
Barium 616 
Calcium 616 
Copper 116 
Cyanide ‘If3 
Iron 516 
Lead 4/6 

Magnesium 6/+3 

10 to 10 

10 to 10 

10 to 10 

10 to 10 

10 to 10 

9 

2.5* to 5 

1 to 3 

1 

7 

ND 

ND 

ND 

ND 

ND 

11.1 to 200 37.9 to 409 654 

0.5 to 10 1.1 ND 

200 to 200 33 to 163 72.6 

5,000 to 5,000 1,810 to 44,900 3,320 

1.1 to 25 1.2 10.8 

1.8 to 10 2.8 to 2.8 7 

16.8 to 100 146 to 39,600 964 

3 to 3 0.6 to 2.3 ND 

5,000 to 5,000 866 to 5,890 2,430 

3.1 to 753 42.8 ‘50 ‘50 

NA 

e70 

NA 

5 

5 

7200 7200 

50 50 

2,000 zoo0 
NA NA 

71,000 ‘1,ooo 

NA 200 

‘300 ‘300 

15 15 

NA NA 

700 

‘70 

700 

3 

3 

Manganese 

See notes at end of table. I 



Table 5-14 (Continued) 
Comparison of Analytes Detected in Groundwater Samples 
to Background Screening and Benchmark Concentrations 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Frequency 

of 
Detection’ 

Detection 
Limits 

Range of Background 
Detected Analyte Screening 
Concentration2 Values3 

Federal MCLs4 

Florida Groundwater 
Target Levels 

(Primary MCL values 
indicated)5 

Potassium 3/6 316 to 5,000 717 to 1,620 1,528 NA NA 

Selenium 116 0.6 to 5 0.61 0.98 50 50 

Sodium 616 5,000 to 5,000 1,780 t0 8,170 4,770 ‘NA 160,000 

Zinc 3/6 2.4 to 20 9to 735 200 ‘5,ooo ‘5,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected 
values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract- 
required quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The background screening value for organic compounds Is the arithmetic mean .concentration of background samples and twice the average of 
detected concentrations for inorganic analytes in background samples. Background data is presented in the NAS Whiting Field GIR (HLA, 1998). 
4 Federal MCLs are maximum permissible concentrations of contaminants in water that is delivered to a user by a public water system. 
’ Source: Chapter 62-777, florida Administrative Code, June 1999. 
’ No MCL: systemic toxicant. 
’ Secondary MCL. 
* No MCL has been determined for sodium but a reporting limit of 20,000 m/l has been established. 

Notes: MCL = maximum contaminant level. 
TCL = target compound list. 
M/I = micrograms per liter. 
ND = not detected. 
NA = no applicable standard currently exists. 
* = average of sample and duplicate. 

._ 
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The number and concentration of inorganic analytes detected in groundwater 
samples collected during the 1996 sampling event are generally lower than the 
corresponding samples collected during the 1993 sampling event. The low-flow 
sampling procedure resulted in less turbid groundwater samples for the Phase IIB 
sampling event as compared to the groundwater samples collected during Phase IIA. 
Because the low-flow sampling method produces less turbid samples that are more 
representative of the surficial aquifer than those obtained with a bailer, the 
preferred data set was from the Phase IIB sampling event. 

WHF-S13.N 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

An HJJRA has been conducted as part of the RI for Site 13 at NAS Whiting Field. 
The purpose of the HHRA is to characterize the risks associated with the 
hypothetical exposures to site-related chemicals. This HHRA is conducted in 
accordance with the following guidance documents: 

. USEPA's Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual (Part A) (USEPA, 1989b); 

. Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
1992a), and 

. Region IV Risk Assessment Guidance (USEPA, 1995a). 

Additionally, the HHRA will consider the following Florida Department of 
Environmental Protection (FDEP) guidance: 

. Soil Cleanup Target Levels for Florida (FDEP, 1999) 

The methodology for the HHRA is described in Chapter 2.0 of the GIR (HLA, 1998). 
The HHRA methodology presented in the GIR consists of the following steps: 

. data evaluation, 

. selection of CPCs, 

. exposure assessment, 

. toxicity assessment, and 

. risk characterization. 

Site 13 is located along the southeastern base boundary at NAS Whiting Field. 
The location, physical description, and history associated with Site 13 are 
described in Chapter 1.0 of this report. Surface soil, subsurface soil, and 
groundwater were collected from Site 13 during the RI. Sampling locations and 
the sampling rationale are presented in Chapters 3.0 and 5.0 of this report. 

6.1 DATA EVALUATION. The data evaluation involves numerous activities, 
including sorting data by medium, evaluating sample quantitation limits (SQLs), 
and evaluating quality of data with respect to qualifiers. 

The data for Site 13 were categorized into surface soil, subsurface soil, 
groundwater, and background for each medium. 

SQLs are compared to USEPA Region III RBCs (USEPA, 1997a), and Florida Cleanup 
Target Levels (FDEP, 1999). Surface soil and subsurface soil SQLs were compared 
to Region III RBCs (USEPA, 1997a) and Florida Cleanup Target Levels (FDEP, 1998 
and 1996) for residential and industrial, respectively. Groundwater SQLs were 
compared to Florida Cleanup Target Levels (FDEP, 1999) and Region III Tap Water 
RBCS (USEPA, 1998). Analyte-specific SQLs above RBCs and Florida screening 
values are identified and discussed in the uncertainty analysis. 

The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in the HHRA. The HHRA 

WHF-Sl3. RI 
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considers data with "J", "U", and "UJ" qualifiers as well as data with no 
qualifier. 

6.2 SELECTION OF HUMAN HEALTH CHEMICAL OF POTENTIAL CONCERN (HHCPCs). The 
HHCPCs were selected per the'methoddio~~"d~scitr~bed insect!& ?2':"5 "d"i %e‘GI# 

. i--s. 

(HLA, 1998). This selection of HHCPC methodology considers 1) frequency of 
detection, 2) consistency with background conditions, 3) a comparison with 
regulatory and risk-based screening values (screening values are presented in 
Appendix F, Tables F-l through F-3), and 4) a comparison to essential nutrient 
levels. 

USEPA Region IV criteria were be used in selecting HHCPCs (USEPA, 1995a). For 
each medium, the following criteria were employed to exclude detected analytes 
from the list of HHCPCs. Each criterion by itself is justification for excluding 
the analyte: 

Less than 5 Percent Freouencv of Detection. An analyte is not selected as 
an HHCPC if it has a frequency of detection (number of samples in which the 
analyte is detected divided by the number of samples analyzed for that 
analyte) less than 5 percent (USEPA, 1995a) and is not selected as an HHCPC 
in another medium. This criterion is not used if there are less than,,20 
environmental samples for a specific medium; therefore, it was not 
applicable in this HHRA. 

Less than Background Screening Concentrations. If the maximum 
detected concentration of an analyte is less than twice the arithmetic 
mean of the background concentration (inorganics only), the analyte is 
not selected as an HHCPC (USEPA, 1995a).' Development of background 
screening values for surface soil, groundwater, and subsurface soil 
are discussed below. 

. A representative surface soil background data set consisting of Troup 
and Dothan/Lucy/Bonifay 'soil is used for background screening of 
Site 13 surface soil samples. Sample locations are identified on 
Figure 3-10 and are discussed in Subsection 3.3.1 of the GIR (HLA, 
1998). The background surface soil data used for screening Site 15 
surface soils are presented in Tables 3-8 and 3-14 of the GIR (HLA, 
1998). 

. Subsurface soil locations are identified on Figure 3-11 and are 
discussed in Subsection 3.3.2 of the GIR (HLA, 1998). Tables 3-15 
through 3-17 in the GIR present background sample data for various 
types of subsurface soil. Table 3-18 of the GIR (HLA, 1998) presents 
summary statistics and background screening data value used in the 
Site 13 HHRA subsurface soil evaluation. 

. Background groundwater sample locations are identified on Figure 3-12 
and discussed in Subsection 3.3.3 of the GIR (HLA, 1998). Table 3-21 
through 3-23 of the GIR (HLA, 1998) presents background screening data 
for groundwater. Table 3-24 of the GIR (HLA, 1998) presents the 
summary statistics used for screening the groundwater at Site 13. 

.$=-A. 
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If the maximum detected concentration of the analyte ina medium is less 
than its corresponding adjusted USEPA Region III RBC (USEPA, 1998), and 
less than FDEP standards, the analyte is not selected as an HHCPC (USEPA, 
1995a). The target hazard quotient (HQ) in the USEPA Region III RBC .table 
is 1 and the target cancer risk is 1~10~~. All RBCs baseid on 
noncarcinogenic effects are adjusted for a target HQ of 0.1 per Regilon IV 
guidance (USEPA, 1995a). 

The residential soil RBCs are used for screening surface soil. The 
industrial soil RBCs are used for screening subsurface soil. No RBC is 
available for lead in soil due to a lack of toxicity data. Based on a 
USEPA recommendation, a screening level of 400 milligrams per kilogram 
(mg/kg) for lead under residential land use is used as the RBC for lead in 
soil (USEPA, 1994c). The maximum detected concentrations of analytes in 
surface soil and subsurface soil are also compared to residential and 
industrial Florida Soil Cleanup Target Levels (FDEP, 1999), respectively. 

Tap water RBCs (USEPA, 1998), Federal MCLs (USEPA, 1996b) and Florida 
Cleanup Target Levels (FDEP, 1999) are used for screening HHCPCs in 
groundwater. 

Less than Essential Nutrient Screenina Values. If the maximum detected 
concentration of an essential nutrient (i.e., sodium, potassium, magnesium, 
and calcium) in a medium is below a toxic level and consistent with or only 
slightly above its background concentration, the essential nutrient is not 
selected as an HHCPC. The derivation of essential nutrient screening 
values is presented in Appendix C of the GIR. 

HHCPCs were not screened using the essential nutrient value for iron; the 
RBC for iron was used instead. However, if iron is determined to be a risk 
driver, a comparison of the exposure concentrations against the essential 
nutrient level for iron will be presented in the uncertainty analysis 
section for that medium. 

If the analyte meets any of the above criteria, is not a member of the same 
chemical class as other HHCPCs in the medium, and is not a breakdown 
product of other HHCPCs in the medium, then the analyte is not selected as 
an HHCPC. In situations where multiple screening values are available, a 
chemical is excluded only if its maximum screening concentration is less 
than all of the corresponding screening values. Appendix F of this report 
presents the RBCs, regulatory guidance values, and ARARs used in HHCPC 
selection. After applying these criteria with professional judgment, 
HHCPCs are identified for each medium. HHCPC selection,for each medium is 
presented below in Subsections 6.2.1 through 6.2.3. 

6.2.1 Surface Soil Ten samples (13-SL-Ol through 13-SL-05, 13SOO101, 13SOO201, 
13SOO301, 13SOO401, 13SOO501 and one duplicate 13S00501A) were considered in the 
Site 13 HHRA. Samples 13-SL-01, 13-SL-02, 13-SL-03, 13-SL-04, and 13-SL-05 did 
not have data for both endrin aldehyde and carbazole. VOCs, SVOCs, pesticides, 
PCBs, and inorganic data from all of these samples are evaluated in this HHRA. 
Table 5-8 presents the analytes detected and the concentrations in surfacle soil. 

" 
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Table 6-1 presents summary statistics for the detected analytes and identifies 
five inorganic analytes (aluminum, arsenic, iron, manganese, and vanadium) as 
HHCPCs for surface soil at Site 13. 

6.2.2 Subsurface Soil Three samples (13SSO201, 13SSO302, and 13SS503) were 
collected from Site 13. VOCs, SVOCs, pesticides, PCBs and inorganics data from 
all of these samples are evaluated in this HHRA (Table 5-10). Table 6-2 presents 
summary statistics for the detected analytes and identifies one inorganic analyte 
(arsenic) as an HHCPC for subsurface soil at Site 13. 

6.2.3 Groundwater Six groundwater samples (13G00101, 13G00102, 13G00103, 
13G00201, 13G00301, and 13G00401) were collected from Site 13. ,Sample 13G00401 
was sampled on June 16, 1997, and October 28, 1997. These two sets of data for 
volatiles were averaged. VOCs, SVOCs pesticides, PCBs, and inorganics data from 
these samples are evaluated in this HHRA (Table 5-13). Table 6-3 presents the 
summary statistics for the detected analytes and identifies trichloroethene and 
three inorganics (arsenic, iron, and manganese) as HHCPCs for groundwater at 
Site 13. 

6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (HLA, 1998). This process involves the following 
several steps: 

. characterization of the exposure setting in terms of physical charac- 
teristics and the populations that may hypothetically be exposed to 
site-related chemicals; ‘=---. 

. identification of potential exposure pathways and receptors; and 

. quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin from 
all complete or hypothetically complete (potential future) exposure 
pathways. 

Summaries of hypothetical exposure pathways to chemicals detected at Site 13 are 
presented on Figure 6-l. 

The hypothetical pathways including medium and route of exposure, the hypotheti- 
cal exposed population, and the rationale for pathway selection or exclusion are 
presented in Table 6-4 and are described in more ,detail-in Subsections.6.3.1 
through 6.3.3, Receptor-specific exposure parameters for each exposure scenario 
are presented in Appendix C to the GIR (HLA, 1998). Risk calculation spread- 
sheets in Appendix F to this RI report also contain the assumed exposure 
parameters and quantitation of exposures. 

6.3.1 Surface Soil No humans currently reside or work at Site 13. Currently 
there are no buildings present at the site; therefore, exposure'of occupational 
workers will be only considered as part of the future land-use scenario. 
Therefore, only potential trespassers and site maintenance workers will be 
considered potential current receptors. 

Site 13 may be developed eventually for residential land use; therefore, the 
rst 

residential receptor will be evaluated as part of the hypothetical future land- 

WHF-S13.RI 
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Table 6-l 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency 
Reporting 

Range of Average of Background Selected Analyte 
Analyte of 

Limit Range 
Detected Detected Screening Screening HHCPC’? Reason’ 

Detection’ Concentrations* Concentrations3 Concentration’ Concentration’ (Yes/W 

Volatile Oraanic Compounds @g/kg) 

Methylene chloride 4/10 11 to 15 4 to 8 5 NA 16,000 No S 

Semivolatile Ornanic Compounds @g/kg, 

bis(2-Ethylhexyl)phthalate 4110 370 to 395 95 to 450 194 NA 46,000 No S 

fluoranthene l/l0 370 to 395 51 51 NA 310,000 No S 

Pyrene t/10 370 to 395 61 61 NA 230,000 No S 

lnoreanic Analvtes (mglkg) 

Aluminum lO/lO 40 9,290* to 38,300 16,040 15,334 7,800 Yes 

Arsenic lo/lo 2 1.6 to 6.9 3.8 3 0.43 Yes 

Barium lo/lo 40 5.9 to 26.6 11 23.8 110 No S 

Beryllium 4110 0.06 to 1 0.06 to 0.16 0.09 0.36 16 No B 

Calcium lO/lO 1,000 34.2 to 525 183 402 1 ,ooo,ooo No S 

Chromium lO/lO 2 6.9 to 27.9 13.9 10.8 23 No S 

Cobalt 9110 0.34 to 10 0.48 to 1.9 0.93 3 470 No B, S 

-Copper 6110 5 4.1* to 9.2 6.7 9.4 110 No B, S 

Iron lo/lo 20 5,620 to 23,500 11,400 8,588 2,300 Yes 

Lead lO/lO 0.6 to 1 3.6* to 10.5 6.2 11 400 No B, S 

Magnesium IO/l0 1,000 54.1* to 203 116 258 460,468 No 4 S 

Manganese lo/lo 3 18.7 to 407 95.4 404 160 Yes 

Mercury lO/lO 0.1 0.01 to 0.05 0.03 0.12 2.3 No B, s 

Nickel 7110 2.4 to 8 2.08* to 6.7 3.7 7.2 110 No 6, s 

Potassium 132 to 1,000 150 150 177 1 ,oOO,ooo No 8, s 

See notes at end of table. 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Range of 
Detected 

Concentration’ 

Average of Background 
Detected Screening 

Concentrations3 Concentration’ 

Selected 
Screening 

Concentration5 

Analyte 
HHCPC? 

Ps/No) 

Reason’ Analyte 
Frequency 

of 
Detection’ 

Reporting 
Limit Range 

Inorganic Analvtes (mglkg) (Continued) 

Selenium l/10 

Silver 5110 

Sodium 5110 

Vanadium lO/lO 

Zinc 5110 

0.46 to 1 0.27 

2 0.39 to 1.2 

1,000 173 to 219* 

10 14.5 to 62.4 

4 7.8 to 16.8* 

0.27 0.44 39 No B, S 
0.7 0.70 39 No S 

194 388 1 ,ooo,ooo No B, S 

30.9 21.2 15 Yes 

11.4 15.4 2,300 No S 

J Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the~.average of a sample and its duplicate. Forduplicate samples having one nondetect, one-half of,the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
? The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients, the lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk-Based Concentration (RBC) value for 
residential soil exposure or the Florida Soil Cleanup Target Levels residential scenario (FDEP, 1999) was used for screening. For analytes that are HHCPCs in groundwater, 
the Florida Soil Cleanup Target Levels based on leachability are used for screening. Values from the USEPA Region Ill RBC Tables, dated October 1, 1998, are based on an 
excess lifetime cancer risk of 1 x lo-* or an adjusted hazard quotient of 0.1 (USEPA, 1997a). For the essential nutrients, screening values were derived based on 
recommended daily allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Super-fund Sites (OSWER Directive 9355.4-12) 
(USEPA, 1994c). Values are presented in Appendix F of this RI report. 
6 Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: Samples: 13-SL-01 through 13-SL-05 and 13SOOlOl through 13SOO501. 
Duplicate sample: 13-SL-05A. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00301, BKS00401, and BKS00501. 
Background duplicate sample: BKS0020lD. 

HHCPC = human health chemical of potential concern. 
&kg = micrograms per kilogram. 

mg/kg = milligrams per kilogram. 
* = average of sample and its duplicate. 

NA = not applicable. 



Table 6-2 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Frequency 

of 
Detection’ 

Reporting 
Limit Range 

Range of 
Detected 

Concentrations* 

Mean of 
Detected 

Concentrations3 

Background 
Screening 

Concentration4 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

(Yes/W 

Reason’ 

Volatile Organic Compounds @g/kg) 

Acetone 313 

2-Butanone 113 

2-Hexanone 2/3 

4-Methyl-2-pentanone 113 

Carbon disulfide ‘I3 

Toluene ‘I3 
Xylenes (total) 313 
Semivolatile Organic Compounds kg/kg) 

4-Methylphenol 213 

Diethylphthalate 113 
Naphthalene 113 
Phenol 113 
bis(2Zthylhexyl)phthalate 113 
Inorganic Analytes (mglkg) 

Aluminum 313 
Antimony 113 
Arsenic 313 

11 to 435 

11 to 43.5 

11 to 43.5 

11 to 43.5 

11 to 43.5 

11 to 43.5 

11 to 435 

67 to 640” 

270* 

3 to 23.5* 

30.5* 

2 

19* 

2to 20* 

264 ND 

270 ND 

13.3 ND 

30.5 ND 

2 ND 

19 ND 

8 ND 

380to 430 

380to 430 

380to 430 

380 to 430 

390to 430 

68 to 1,095* 582 

119.5* 120 

325* 325 

130* 130 

307.5* 308 

ND 

ND 

ND 

ND 

ND 

4oto 40 10,700 to 23,909 15,900 27,800 

2.8 to 7.45 2.58* 2.6 4.4 

at0 2 3.75* to 6.5 5 6.2 

40to 40 6.3 to 7.5 7 15.8 

5,500,OOo No 

21,000,000 No 

34,000 No 

1,500,000 No 

1,400,000 No 

2600,000 No 

4O,OOo,OOO No 

1 ,OOo,OOo 

160,000,000 

270,000 

120,000,000 

280,000 

100,000 No 

82 No 

3.7 Yes 

14,000 No 

No 

No 

No 

No 

No 

S 

S 

S 

S 

B, S 
B, S 

Barium 

See notes at end of table 
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Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 13 

Analyte 
Frequency 

of 
Detection’ 

Reporting 
Limit Range 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Range of Mean of Background 
Detected Detected Screening 

Concentrations2 Concentrations’ Concentration’ 

Selected Analyte 
Screening HHCPC? 

Concentration5 (YWW 
Reason’ 

Inorganic Analytes (mglkg) (Continued) 

Beryllium 313 1 to 1 0.16 to 0.2 0.18 0.26 410 No B, S 

Calcium 313 1,000 to 1,000 130 to 193* 158 444 1 ,OOo,ooo No B, S 

Chromium 313 2 to 2 15.9 to 21 17.9 22.8 420 No B, S 

Cobalt 313 10 to 10 0.75 to 1.4 1 1.5 610 No B, S 

Copper 313 5 to 5 3.9 to 5.8 5 8.8 8,200 No B, S 

Cyanide 113 0.1 to 0.55 0.085* 0.09 ND 4,100 No S 

Iron 313 20 to 20 13,500 to 16,200 14,500 18,100 61,000 No B, S 

Lead 313 1 to 1 5.1* to 6 5.6 8.4 400 No B, S 

Magnesium 313 1,000 to 1,000 73.2 to 97.7 81.6 272 460,468 No B, S 

Manganese 313 3 to 3 18.8* to 41.6 27.4 42.6 4,100 No B, S 

Mercury 313 0.1 to 0.1 0.16 to 2.14* 0.83 ND 8.7 \ No S 

Nickel ‘13 1.2 to 8 2.1 2.1 5 4,100 No B, S 

Potassium ‘I3 154 to 570 125* 125 181 1 ,OOo,oOO No 8, S 

Silver 313 2to 2 0.5 to 0.57* 0.53 1.12 1,000 No B, S 

Sodium 313 1,006 to 1,000 200.5* to 211 206 ND 1900,000 No S 

Vanadium 313 10 to 10 37.5* to 44.6 40.1 45 1,400 No B, S 

Zinc 313 4 to 4 6 to 10.2 7.8 15.6 61,000 No B, S 

See notes at end of table. 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil Associated with Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk- 
Based Concentration (RBC) table for industrial soil exposure per January 1993 guidance (Selecting fxposure Routes and Conteminanfe of Concern by Risk-Based 
Screening, EPA/903/R-93-001) or florida Soil Target Levels industrial scenario (FDEP, 1999) was used for screening. For analytes that are HHCPCs in groundwater, the 
Florida soil target levels based on leachability are used for screening. There were four HHCPCs selected in groundwater at Site 13; however, trichloroethene was not detected 
in subsurface soil at Site 13 and no Florida soil target levels are available for iron, or manganese. Actual values are taken from the USEPA Region Ill RBC Tables dated 
October 1, 1998, and are based on an excess lifetime cancer risk of 1 x Iv6 or an adjusted hazard quotient of 0.1 (USEPA, 1997a). For the essential nutrients, screening 
values were derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites 
(OSWER Directive 9355.4-12) (USEPA, 1994c). Values are presented in Appendix F of this RI report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 13SS0201,135SO302, and 13550503. 
Duplicate samples: 13SSO503A. 

Background samples: BKBOOlOl, BKBO0102, BKBOO201, BKBO0202, BKBOO301, BKB00302, BKBOO401, BKBO0402, BKBOO501, BKBOO502, BKBOO601, BKB00602, 
BKBO0701, and BKB00702. 
Background duplicate samples: BKB00401D, and BKB00602D. 

HHCPC = human health chemical of potential concern. 
m/kg = micrograms per kilogram. 
* = average of sample and its duplicate. 

ND = not detected in any background sample. 
mg/kg = milligrams per kilogram. 



Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency Range of Mean of Background Selected Analyte 
Analyte of 

Reporting 
Limit Range 

Detected Detected Screening Screening HHCPC? Reason’ 
Detection’ Concentrations? Concentrations3 Concentration4 Concentration5 W/W 

Volatile Organic Compounds @g/l) 

1 ,I-Dichloroethane ‘16 10 9 9 ND 80 No S 

1 ,BDichloroethene (total) 216 10 2.5* to 5 3.8 ND 5.5 No S 

Carbon disulfide 216 10 1 to 3 2 ND 100 No S 

Tetrachloroethene ‘16 10 1 1 ND 1.1 No S 

Trichloroethene 116 10 7 7 ND 1.6 Yes 

Inorganic Analytes bg/f) 

Aluminum 516 11.1 to 200 37.9 to 409 163 654 50 No B 

Arsenic 116 0.5 to 10 1.1 1.1 ND 0.045 Yes 

Barium fw 200 to 200 33 to 163 85.6 72.6 260 No S 

Calcium 616 5,000 to 5,000 1,810 to 44,900 14,400 3,320 I,055398 No S 

Copper ‘I6 1.1 to 25 1.2 1.2 10.8 150 No B, S 

Cyanide ‘P-3 1.8 to 10 2.8 2.8 7 73 No B, S 

Iron 516 16.8 to 100 146 to 39,600 8,650 964 300 Yes 

Lead 416 3 0.6 to 2.3 1.4 ND 15 No S 

Magnesium w 5,000 to 5,000 866 to 5,890 3,390 2,430 118,807 No S 

Manganese 616 15 to 15 3.1 to 753 147 42.8 50 Yes 

Potassium 316 316 to 5,000 717 to 1,520 1,180 1,530 297,016 No B, S 

See notes at end of table 
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Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Frequency 

of 
Detection’ 

Reporting 
Limit Range 

Range of Mean of 
Detected Detected 

Concentrations* Concentrations3 

Background 
Screening 

Concentration4 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

(Yes/No) 
Reason’ 

Inoraanic Analvtes @g/L) Kontinued) 

Selenium 

Sodium 

116 0.6 to 5 0.61 0.61 0.98 18 No B, S 

fw 5,000 to 1,780 to 8,170 3,860 4,770 160,000 No S 
5,000 

Zinc 316 2.4 to 20 9 to 735 322 200 1,100 No S 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “u”, or “UJ” 
validation qualifiers. 
* The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients, the lesser of the U.S. Environmental Protection Agency (USEPA), Region Ill Risk-Based Concentration (RBC) table for tap 
water exposure or the Florida Groundwater Cleanup Target Levels (Florida Department of Environmental Protection, 1999) was used for screening. Actual values are taken 
from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x IWE or an adjusted hazard quotient of 0.1 (USEPA, 
1997a). For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendix C of the General Information 
Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: Samples: 13GOO101, 13GOO102, 13G00103, 13GOO201, 13GOO301 and 13G00401. 
Background samples: BKGOOlOl through BKGO0103, BKGO0201 through BKGO0203, and BKGO0301. 
Background duplicate sample: BKGOOlOl D. 

HHCPC = human health chemical of potential concern. 
m/I = micrograms per liter. 
* = average of sample and its duplicate. 
ND = not d,,ru.Iu 111 -n, -+-+.-d in - 11 backgro~und samples. 
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Table 6-4 
Summary of Potential Exposure Pathways 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Medium of 
Exposure 

Route of Exposure Potentially Exposed Population 
Selected for 
Evaluation 7 

Reason for Selection or Evaluation 

Cunent Land Use 

Surface Soil 

Subsurface Soil 

Groundwater 

Future Land Use 

Surface soil 

Subsurface Soil 

Groundwater 

Oermal contact with soil, 
ingestion of soil, and inha- 
lation of fugitive dust. 

Dermal contact with soil, 
ingestion of soil, and inha- 
lation of fugitive dust. 

Ingestion of groundwater 
as drinking water 

Dermal contact with soil, 
ingestion of soil, and inha- 
lation of fugitive dust. 

Dermal contact with soil, 
ingestion of soil, and inha- 
lation of fugitive dust. 

Ingestion of groundwater 
as drinking water and 
inhalation of volatiles 
while showering 

Resident (adult and child) 
Trespasser (adult and adolescent) 
Occupational worker (adult) 
Site maintenance worker (adult) 
Excavation worker (adult) 

Excavation worker 

No 
Yes 
No 

Yes 
No 

No 

No humans currently reside or work at Site 13, Adolescents and 
adults may be exposed to contaminants in the surface soil while 
trespassing, The site maintenance workers may be exposed to 
contaminants in surface soil while performing routine site activities. 

There are no excavation activities currently at Site 13. 

Resident (adult) No There are no current exposures to groundwater. 

Resident (child and adult) 
Trespasser (adolescent and adult) 
Occupational worker (adult) 
Site maintenance worker (adult) 
Excavation worker (adult) 

Excavation worker 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

If Site 13 is developed for residential use, residents could be 
exposed to chemicals in surface soil. 
Exposure of trespassers, occupational worker, site maintenance 
worker and excavation worker to chemicals in surface soil is also 
possible if the site is developed in the future. 

An excavation worker could be exposed to subsurface soil during 
utility work or construction activities. 

Resident (adult and child) Yes If Site 13 is developed for residential use, drinking water wells in 
the surficial aquifer could be influenced by contaminants in the 
groundwater associated with Site 13. Therefore, future residents 

could be exposed to contaminants in the surficial aquifer. 



use scenario. Other possible future exposure scenarios include excavation 
activities, such as installation of utility lines, and site maintenance, such as 
mowing the grass. Exposures of hypothetical future residents (adult and child), 
hypothetical future occupational workers, current and future site maintenance 
workers, future excavation workers, and current and future trespassers (adult and 
child) to surface soil contaminants through ingestion, dermal contact, and 
inhalation of particulates are evaluated in this NHRA. 

6.3.2 Subsurface Soil There are no current exposures to subsurface soil because 
no excavation or construction activities are ongoing at Site 13. However, if 
Site 13 is developed for residential or industrial use or if excavation 
activities occur in the future, an excavation worker could 'be exposed to 
contaminants in subsurface soi.1: Therefore, future exposure of excavation or 
construction workers to contaminants 'in subsurface soil '(incidental ingestion, 
dermal contact, and inhalation of fugitive dust)'was evaluated in this HHRA. 

6.3.3 Groundwater Currently, groundwater at Site 13 is not used for any potable 
or nonpotable purpose. There are no plans to use the water resource in the 
foreseeable future. In the event Site 13 or areas hydraulically downgradient of 
Site 13 are developed for residential use, the exposure pathway to chemicals in 
groundwater could become complete. Therefore, hypothetical future domestic use 
of the surficial aquifer (adult and child ingestion) has been evaluated in this 
HHRA as a worst-case estimate of hypothetical future receptors. 

6.3.4 Exposure Point Concentraticks (EPCs) EPCs for all HHCPCs in surface soil 
and groundwater were calculated according to Paragraph 2.5.3.3 of the GIR (HLA, 
1998). The EPCs for HHCPCs in surface soil, subsurface soil, and groundwater for 
Site 13 are presented in Tables 6-5 through 6-7, respectively. The EPCs were 
used with receptor-specific exposure parameters to quantify exposures to the 
HHCPCs. 

,z---=. 

6.3.5 Quantification of Exposure HHCPC intakes via each exposure pathway are 
calculated for each of the potentiai exposure populations. This quantification 
process involves developing assumptions regarding exposure conditions and 
exposure scenarios for each receptor to estimate the total amount of contaminants 
ahypothetical receptor may ingest, dermally absorb, or inhale from each exposure 
pathway. The ultimate goal of this step, as defined in USEPA guidance, is to 
identify the combination of these exposure variables or parameters resulting in 
the most intense level of exposure "reasonably" expected to occur under current 
and future site conditions (USEPA, 1989b). Risk calculation spreadsheets and 
exposure assumptions are presented in Appendix F to this report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (HLA,-1998). 'The toxicity assessment evaluates the 
available evidence on the hypothetical adverse effects associated with exposure 
to each HHCPC. This information is used to develop a relationship between the 
extent of exposure and the likelihood or severity of adverse human health 
effects. Two steps are typically associated with toxicity assessment: hazard 
identification and dose-response assessment. 

WHF-S13.M 
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Exposure Point Concentrations for Human Health Chemicals of @te@al Concyn .\ . 
for Surface Soil 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 

Frequency Maximum Exposure 

Analyte of Detected 95% UCL2 Point 

Detection’ Concentration Concentration3 
.* 

lnorqanic Analvtes (mglkg) 

Aluminum lo/lo 38,300 22,030 =,m 

Arsenic lO/lO 6.9 5.2 5.2 

Iron lO/lO 23,500 16,200 16,200 

Manganese lO/lO 407 219 219 

Vanadium lo/lo 62.4 43.6 43.8 

’ Frequency of detection is the number of samples kr’&hi& the a;iai~~~i;a~‘dii~~~~;jver th~t&aj”number Of samples 
analyzed (excluding rejected values). 
* 95% upper confidence limit (UCL) of the arithmetic mean is calculated using all samples. One-half the contract-required 

quantitation limit/contract-required detection limit is used as a surrogate for nondetects. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
mg/kg = milligrams per kilogram. 

WHF-S13.RI 
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Table 6-6 
“.. . . 

Exposure Point Concentrations for Human Health Chemicals of Potential Concern . :, 
for Subsurface Soil 

_ “I. 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Pield 

Milton, Florida 

Analyte 

inorganic Analvtes lmglkg) 

Frequency Maximum 
of Detected 

Detection’ Concentration 

Exposure 
95% UCL2 Point 

Concentration” 
._ _, ,,. “~.. ,“. 

Arsenic 313 6.5 NC 6.5 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples. 
analyzed (excluding rejected values). 
’ 95% upper confidence limit (UCL) (based on log-normal distribution) of the arithmetic mean is calculated using all 
samples. One-half the contract-required quantitation limit/contract-required detection limit is used as a surrogate for 
nondetects. The UCL is not calculated when there are less than 19 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 

.- .^,/ : y> ..I^ jl .,., c_ 
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Tabie 6-i’ 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

for Groundwater 

Analyte 

Volatile Organic Comeounds bg/I) 

Trichloroethene 

lnoraanic Analvtes (ClglL) 

Arsenic 

Iron 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency 
of 

Maximum Detected 

Detection’ 
Concentration 

116 7 

116 1.1 

5/6 39,600 

Arthimetic Exposure Point 
Mean’ Concentration3 

.j”, 

5.3 7 

2 7 

7,210 7,210 

Manganese 6/6 753 147 147 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 Arithmetic mean of all samples calculated using one-half the contract-required quantltation limit/contract-required detec- 
tion limit for nondetects. 
3 Exposure point concentration is the lower of either the mean concentration or maximum detected concentration. 

Note: pg/P = micrograms per liter. 
,, .,. . . /. b 

” 
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. Hazard identification is the process of determining if exposure to an 
agent can cause a particular advers,ehealth effect and, more important- 
ly, if that effect will occur in humans. The objectives 'of the hazard 
identification in the HHRA are to (1) identify which of the contami- 
nants detected at the site are hypothetical hazards, and (2) summarize 
their potential toxicity in brief nontechnical language. 

. A dose-response assessment is conducted to characterize and quantify 
the relationship between intake, or dose, of an HHCPC and the likeli- 
hood of a toxic effect or response. There are categories of toxic 
effects evaluated in this HHRA: carcinogenic and noncarcinogenic. 
Following USEPA guidance for HHRAs (USEPA, 1989b), these two endpoints 
(cancer and noncancer) are evaluated separately. As a result of the 
dose-response assessment, identified toxicity values are used to 
estimate the incidence of adverse effects as a function,of human 
exposure to a chemical. 

Appendix F to this report contains brief toxicity profiles for HHCPCs identified 
in the surface soil and groundwater at Site 13. Appendix F to this report also 
contains dose-response information for the HHCPCs (Tables F-4 through F-9). 
Toxicity values used in this HHRA were current as of December 1997 for ,IpIS%, 
(USEPA, 1997~) and July 1997 for HEAST (USEPA, 1997b). 

6.5 RISK CHARACTERIZATION. Risk characterization is the final step in the risk 
assessment process: 

_ -.'^; m". x. .r_X" "~^‘.-""~ .,-, _ 
This step involl‘;;es'YYhe~ integration of the exposure and 

toxicity assessments into a qualitative or quantitative expression of potential 
humanhealth risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterization methodology is described in Subsection 2.5.5 of the GIR (HLA, 
1998). 

Risk estimates for hypothetical exposures to surface soil, subsurface soil, and 
groundwater under current and hypothetical future land-use scenarios are 
discussed below in Subsections 6.5.1 and 6.5.2. These risk estimates are then 
compared to Federal USEPA and FDEP carcinogenic and noncarcinogenic target 
levels. The USEPA guidelines, established in the NCP, indicate the total excess 
lifetime cancer risk (ELCR) due to exposure to the HHCPCs at a site should not 
exceed a range of 1 in l,OOO,OOO (1~10~~) to 1 in 10,000 (1~10~~) (USEPA, 1990). 
FDEP has indicated chemical-specific risks greater than one in one million 
(1~10~~) warrant further consideration. 

A HQ less than 1 indicates noncarcinogenic toxic effects associated with a single 
chemical are not expected to occur. A cumulative hazard index (HI) greater 
than 1 may be indicative of possible noncarcinogenic toxic effects, but the 
circumstances must be evaluated on a case-by-case basis (USEPA, 1989b). As the 
HI increases, so does the likelihood adverse effects might be associated with 
exposure. Both USEPA and FDEP believe HIS greater than 1 require an evaluation 
of the noncarcinogenic effects. 

Table 6-8 summarizes the cancer and noncancer risk under a current land-use 
scenario for Site 13. Table 6-9 summarizes the cancer and noncancer risk under 
a hypothetical future land-use scenario for Site 13. 
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Table 6-8 
Risk Summary, Current Land Use 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

and Use 

Current Land Use 

Surface Soil 

Adult Trespasser: 

I Exposure Route I HI’ I ELCR’ 
;- ,. 

Incidental ingestion 0.02 4x10-7 

Dermal contact 0.03 2x1o-8 

Inhalation of particulates 0.00007 1 x lo-‘0 

Total Adult Trespasser: 0.05 4x10’7 

Adolescent Trespasser: Incidental ingestion 0.03 3x10’7 

Dermal contact 0.04 1 x lo.* 

Inhalation of particulates o.oooo9 6x10”’ 

Total Adolescent Trespasser: 0.07 3x10” 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Soil: NC 7x10” 

Site Maintenance Worker: Incidental ingestion 0.01 2xlllr’ 

Dermal contact 0.02 2x10-* 

Inhalation of particulates 0.0003 5 x 1O”O 

Total Site Maintenance Worker: 0.03 9 x 1 cr’ 

’ Receptor totals may vary from spreadsheets due to rounding algorithm. 

Notes: HI = hazard index 
ELCR = excess lifetime cancer risk 
NC = not calculated because child and adult HIS are not additive. 
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See notes at end of table. 

Table 6-9 
Risk Summary, Future Land Use 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Land Use I Exposure Route I HI’ I ELCR’ 
‘.I “.., x * ., . . ~“l.-(“- .Ise”w.-.“~w__X,_ L ._ 

Future Land Use 

Surface Soil 

Adult Trespasser: incidental ingestion 0.02 4x10-7 

Dermal contact 0.03 2x 1o-8 

Inhalation of particulates 060007 1 x lo-‘0 

Total Adult Trespasser: 0.05 4x10.’ 

Adolescent Trespasser: Incidental ingestion 0.03 3x10-7 

Dermal contact 0.04 1 x10’* 

Inhalation of particulates 0.00009 6x10‘” 

Total Adolescent Trespasser: 0.07 3x10-7 

Total Risk to Trespasser (Adult and Ado- 
lescent) Exposed to Surface Soil: NC 7 x 10” 

Adult Resident: Incidental ingestion 0.1 4x10-6 

Dermal contact 0.2 2x10.’ 

Inhalation of particulates 0.002 4X10-9 

Total Adult Resident: 0.3 4x10-* 

Child Resident: Incidental ingestion 1.1 9X10‘” 

Dermal contact 0.4 8x10.’ 

Inhalation of particulates 0.01 5x10* 

Total Child Resident: 2 9x7o’6 

Total Risk to Resident (Adult and Child) 
Exposed to Surface Soil: NC 1 xl@ 

Occupational Worker: Incidental ingestion 0.05 1 x10* 

Dermal contact 0.07 6x10-* 

Inhalation of particulates 0.0008 1 xw 

Total Occupational Worker: 0.2 1 x1cr6 
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Future Land Use 

Site Maintenance Worker: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

Excavation Worker: 

Subsurface Soil: 

Excavation Worker: 

Groundwater: 

Adult Resident: 

Child Resident: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

0.01 

0.0002 

ND 

0.01 

3x10“’ 

8 x IO‘* 

Ingestion of groundwater as drinking water 

Inhalation of volatiles while showering 

Total Adult Resident: 

Ingestion of groundwater as drinking water 

Total Child Resident: 

Total Risk to Resident (Adult and Child) 
Exposed to Ground Water: 

0.9 

ND 

0.9 

2 

2 

NC 

2 x lo-5 

1 xlo” 

2x.lV5 

9 x 1o-6 

9XlUB 

3x10.5 

Total Risk to Resident (Adult and Child) NC 4x16= 

Exposed to Groundwater and Surface Soil: 
. _, .,),_~ z*> -.-‘>a.. -1 i ._, . . . ~ ,, ;,,, 

’ Receptor totals may vary from spreadsheets due to rounding algorithm. 

Table 69 (Continued) 
Risk Summary Future Land Use 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 

Land Use 1 Exposure Route HI’ ELCR’ 
‘ _, 9” >. ,. 1 I. * “1, ~, , ^ ,. 

0.01 

0.02 

o.OGQ3 

0.03 

0.06 

0.02 

0.0033 

0.08 

2x lo” 

2 x lo-8 

5 x 1 V’ 

2 x 1 IO-’ 

6xKY8 

8 x 1 (I-” 

2 x 10”’ 

6x10” 

8x10” 

9 x 1 O”O 

Notes: HI = hazard index 
ELCR = excess lifetime cancer risk 
NC = not calculated because child and adult HIS are not additive 
ND = no dose-response data for this exposure route were available for HHCPCs in this medium. 

,_ 
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6.5.1 Surface Soil The risk calculations for surface soil exposure are shown 
in Tables F-10 through F-23 in Appendix "F to this report. For the current land- 
use scenario, the cancer risks associated with exposure to surface soil 
(ingestion, dermal contact, and fugitive dust inhalation) are 7~10~~ for an 
aggregate (combined adult and adolescent) trespasser, and 2x10-' for a site 
maintenance worker. Both receptors cancer risk values are below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in l,OOO,OOO. The noncancer 
risks associated with surface soil ingestion, dermal contact, and fugitive dust 
inhalation for all receptors under current land use are below USEPA's and FDEP's 
target HI of 1. Figures 6-2 and 6-3 present summaries of cancer risks and HIS, 
respectively, associatedwith exposure scenarios underpotentialcurrent land-use 
exposure scenario. 

--+x 

The cancer risks associated with exposure to surface soil ingestion, dermal 
contact, and fugitive dust inhalation under hypothetical future land use are 
1x10-' for an aggregate resident (combined adult and child), 7x10-' for an 
aggregate trespasser (combined adult and ado,l.escent), 1~10~~ for an occupational 
worker, 2~10~~ for a site maintenance worker, and 6~10~~ for an excavation worker 
under hypothetical future land use. Figure 6-4 presents a summary of cancer risk 
associated with exposure scenarios under future land use. All of these 
hypothetical future receptor risks are within or below the USEPA acceptable 
cancer risk range; however, the hypothetical future residential risk exceeds the 
Florida level of concern of 1~10~~ (due to arsenic). 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under future land use for all receptors are at or below 
USEPA's and FDEP's target HI of 1 with the exception of a hypothetical future 
child resident. Figure 6-5 presents a summary of HIS associated with exposure 
scenarios under future land use. 

,Y----; 

6.5.2 Subsurface Soil The risk calculations for subsurface soil exposure are 
shown in Tables F-24 through F-25 in Appendix F to this report. The cancer risk 
associated with exposure to subsurface soil ingestion, dermal contact, and 
fugitive dust inhalation underhypothetical future land use is 8~10~~ for an 
excavation worker. Figure 6-6 presents a summary of cancer risk associated with 
exposure scenarios under future land use. Hypothetical future excavation worker 
risk is below the USEPA and FDEP acceptable cancer risk range. 

The noncancer risks associated,with subsurface soil ingestion, dermal contact, 
and fugitive dust inhalation under future land,u~se for a hypothetical excavation 
worker is below USEPA's and FDEP's target HI of 1. Figure 6-7 presents a summary 
of HIS associated with exposure scenarios under future land use. 

6.5.3 Groundwater The risk calculations for groundwater exposure are shown in 
Tables F-26 through F-29 in Appendix F to this report. Currently, there are no 
potable supply wells at the site; thus, there is no human exposure to ground- 
water. Therefore, risk was not evaluated for the current land-use scenario. 

The cancer risks associated with exposure to groundwater ingestion and inhalation 
of volatiles while showering (adult resident) under hypothetical future land use 
are 3X10m5 for an aggregate resident (combined adult and child). Figure 6-8 
presents a summary of cancer risk associatedwith exposure scenarios under future 
land use. The hypothetical future residential receptor risks exceed the Florida 

,r--h 

level of concern of 1~10~~ (due to arsenic). 
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Under hypothetical future land use, the noncancer risks associated with 
groundwater ingestion for the adult resident (HI of 0.9) is below the USEPA and 
FDEP's target HI of 1. However the child resident (HI of 2) exceeds the USEPA's 
and the FDEP's target HI of 1. The major contributor to this HI is iron. Figure 
6-9 presents a summary of HIS associated with exposure scenarios under future 
land use. 

6.6 UNCERTAINTY ANALYSIS. Generaluncertainties associatedwiththe collection, 
analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
the risk estimation process are discussed in Paragraph 2.5.5.1 of the GIR (HLA, 
1998). Important site-specific uncertainties for the interpretation of the 
calculated risk estimates for surface soil, subsurface soil, and groundwater at 
Site 13 are discussed below. 

The surface soil carcinogenic risk at Site 13 is driven by a naturally 
occurring metal, arsenic. It is uncertain whether or not this risk to 
hypothetical future residents is actually due to past site operations. 
Detected arsenic concentrations,,may actually be at naturally occurring 
levels or due to other anthropogenic activities such as pesticide 
application. This is.,especially noteworthy because the risk from 
arsenic at background conditionsis ,7x10m6. Therefore, the risk from /.I ~. ", 
arsenic at Site 13 is likely to be,an overes,tima,te>:, 

Although the soil HI for iron is equal to 1 for the child resident, the 
EPC for iron in the.surface soil is less than the essential nutrient .__, .,.- ‘*",:s. _. ,, ,. 
screening value. Therefore, the nonca~~??~~~"~~om iron to the child 
is likely to be an overestimate. 

The lack of inhalation reference doses for most of the HHCPCs in surface soil may have re's.~i~e;i~~~~~~~~~,~~~~~~~~~~~~~~~~~~the HIs associated 
-, _, *>- ..,.; ((. 

with exposure to surface soil and subsurface soil at S ._ ., ,. ~, 
these noncancer risks are.,not likely to be significant when compared to ",,.S . . I. ,...,_ ",_ 
fully characterized oral and dermal risks. 

ite 13; however, 

. According to the methodology described in the GIR (HLA, 1998) (Para- 
graph 2.5.3.3), central tendency carcinogenic risk to hypothetical 
future receptors that have risks exceeding Florida or USEPA levels of 
concern was evaluated. The central tendency evaluation is designed to 
provide a probable risk level (USEPA, 1995a). 

The hypothetical future resident reasonable maximum exposure (RME) 
carcinogenic risk exceeded its target of 1~10~~. Therefore, the central 
tendency carcinogenic risk for future residential receptors was 
determined. The central tendency results and the exposure parameters 
are presented in Table F-30 through F-33 in Appendix F of this report. 
Only central tendency ingestion and dermal exposures were characterized 
because the contribution from inhalation was insignificant compared to 
the total risk. The central tendency aggregate residential risk 
exposed to surface soil is 2~10~~. The central tendency aggregate 
residential risk exposed to groundwater is 5~10~~. The risk ranges of 
2~10~~ (central tendency) to 1~10~~ (ME) for soil and 5~10~~ (central 
tendency) to 3~10~~ (ME) for groundwater for hypothetical future 
residential receptors are useful as information to provide perspective 
for the risk manager and compliance with USEPA guidance (USEPA, 1995a). -"---?. 
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6.7 REMEDIAL GOAL OPTIONS. Remedial goal option (RGO) tables are presented for 
each medium with a total ELCR greater than 1~10~~ or an HI greater than 1 per 
USEPA guidance, and for media with chemicals whose EPCs exceed-Florida standards. 
The RGO concentrations are calculatedusing the scenario representing the highest 
estimated risk for a given medium. Based on the above criteria, RGOs are 
developed for each chemical with a total ELCR greater than 1~10~~ or an HQ 
greater than 0.1. Analytes whose EPCs exceed Florida standards are also 
presented in the RGO tables. 

RGOs and available Federal and FDEP risk-based criteria are intended to provide 
the basis for the development of remedial alternatives in the FS. The RGOs are 
not actual or proposed cleanup levels, but are provided to assist risk-management 
decision making in the FS. 

Table 6-10 presents the RGOs for sqr,face soil for Site 13. (-9 .". .I. _ I-sv._ n_q,. .ir~r,.~,l.w+s,~~ RGOs are presented 
for arsenic based on cancer risks for the. a-d@ and child resident at Site 13. . II, 'y"+i", 

Table 6-11 presents the RGOs for subsurface soil. Arsenic is presented not 
because it poses an unacceptable risk but rather it's EPC exceeds the industrial 
Florida soil clean up goal. 

Table 6-12 presents the RGOs for groundwater. The RGO presented for arsenic and 
iron are based on cancer and noncancer risks, respectively, for the adult and 
child resident at Site 13. The value for trichloroethene is presented because 
its EPC exceeds the Florida groundwater cleanup target level. The EPC for 
arsenic is more than an order of magnitude less than the Federal drinking water 
standard and Florida groundwater guidance concentration. 

6.8 SUMMARY OF HHRA FOR SITE 13. HHCPCs were identified and risks were 
estimated for surface soil, subsurface soil, and groundwater associatedwith Site 
13. The following conclusions were drawn based on this HHRA: 

. The HHCPCs detected in surface soil, subsurface soil, and groundwater 
do not pose unacceptable carcinogenic risks to the receptors evaluated 
based on evaluation of then samples using USEPA guidelines and target 
risk range. 

. The total ELCR of 1~10~~ at Site 13, associated with exposure to soil 
by a hypothetical future resident, exceeds Florida's target risk level 
of concern 1~10~~ due to arsenic. 

. The background levels of arsenic at Site 13 exceed the Florida 
residential soil cleanup goal and may result in an unacceptable 
carcinogenic risk. It is likely naturally occurring arsenic contrib- 
utes to the FDEP target risk-level exceedance. 

. The subsurface soils at Site .13 do not pose an unacceptable risk based 
on USEPA and FDEP target risk limits; however, the arsenic EPC exceeds 
the Florida industrial soil cleanup goal. 

. The total ELCR at Site 13, associated with ingestion of groundwater by 
hypothetical future resident (3x10m5), exceeds Florida's target risk 
level of concern due to arsenic. However, the EPC for arsenic is an 
order of magnitude less than the Federal drinking water standard and 
Florida groundwater guidance concentration. 
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Table 6-10 
Summary of Remedial Goal Options for 

Surface Soil 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Range of 
Analyte Detected 

Concentrations 

Inorganic Anaiytes (mglkg) 

Arsenic 1.6 to 6.9 

Exposure 
Point 

Concentration 

5.2 

Total Excess Lifetime Cancer Risk Total Hazard Index 
(Based on Risk to Resident (Based on Risk to Child Florida Soil 

Rorida Soil Background 
[adult and child)) Resident) Cleanup Target 

Cleanup Target Screening 
Level (Residen- 

1Cr5 It9 tial/lndustrial) 
Level (Leaching)’ Concentration2 

1o-4 3 1 0.1 

NR 4.2 0.42 NR NR 2.4 ‘0.8134.62 29 3 

’ Chapter 62-777, Florida Administrative Code, June 1999. 
* Background screening values are summarized in Table 5-7 and presented in the NAS Whiting Field General Information Report (HlA, 1998). 
’ FDEP-approved Site-Specific Soil Cleanup Goal for Covered Landfill Sites, Naval Air Station Whiting Field (see Appendix H; FDEP, 1998). 

Notes: mg/kg = milligrams per kilograms. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 



Table 6-I 1 
Summary of Remedial Goal Options for 

Subsurface Soil 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 

Range of Exposure (Based on Risk to Resident (Based on Risk to Child Florida Soil 
Florida Soil Background 

Analyte Detected Point [adult and child]) Resident) Cleanup Target 
Level (Residen- 

Cleanup Target Screening 

Concentrations Concentration Level (Leaching)’ Concentration* 
lU4 IrY NT6 3 1 0.1 tial)’ 

Inorganic Analvtes Imglkg) 

Arsenic 3.75 to 6.5 6.5 NR NR NR NR NR NR 3.7 29 6.2 

’ Chapter 62-777, Florida Administrative Code, June 1999. 
* Background screening values are presented in the NAS Whiting Field General Information Report (HLA, 1998). 

Notes: mg/kg = milligrams per kilograms. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 



Table 6-12 
Summary of Remedial Goal Options for 

Groundwater 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 
Range of Exposure (Based on Risk to Resident (Based on Risk to Florida Background 

Analyte Detected Point 
Federal 

[adult and child]) Child Resident) Groundwater 
MCL’ 

Screening 

Concentrations Concentration Target Levels’ Concentration3 
1O-4 10” 10-B 3 1 0.1 

Volatile Organic Compounds be/L) 

Trichloroethene 7 7 NA NA NA NA NA NA 3 5 NA 

Inorganic Organics fpg/#) 

Arsenic 1.1 1.1 NR 0.45 0.045 NR NR 0.48 50 50 ND 

Iron 146 to 39,600 7,210 NA NA NA NR 4,810 481 300 300 964 

Manganese 3.1 to 753 147 NA NA NA NR NR 134 50 50 42.6 

’ Florida Department of Environmental Protection Groundwater Cleanup Target Levels, Chapter 62-777, FAC, June 1999. 
’ Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories, October 1996. 
3 Background screening values are presented in the NAS Whiting Field General Information Report (HLA, 1998). 

Notes: MCL = maximum contaminant level. 
m/I = micrograms per liter. 
NA = not applicable. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
ND = not detected in any background sample. 



7.0 ECOLOGICAL RISK ASSESSMENT 
*: . . : 

The ERA evaluates potential adverse effects to ecological receptors associated 
with exposure to chemicals from Site 13, the Sanitary Landfill. The ERA for Site 
13 follows the methodologies described in the NAS Whiting Field GIR (HLA, 1998) 
and current guidance materials for ERAS at Superfund sites including the 
following: 

. Risk Assessment Guidance for Superfund Environmental Evaluation tianual 
(USEPA, 1989c) 

. Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference (USEPA, 1989d) 

. Framework for Ecological Risk Assessment (USEPA, 199213) 

. Ecological Risk Assess&nt Guidance for Superfund: Process for Design- 
ing and Conducting Ecological Risk Assessments (USEPA, 1997d) 

. Supplemental Guidance to RAGS: Region IV Bulletins on Ecological Risk 
Assessment (USEPA, 1995b) 

. Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996c) 

Risk assessment guidance included in the USEPA "Eco Update" bulletins (1991c, 
1992c, and1992d) and recent publications (e.g., Maughan, 1993; Suter, 1993) were 
also consulted. 

This ERAwas initiated prior to the release of the Final Process Document (USEPA, 
1997d), which has become the standard for evaluating ecological impacts at CERCLA 
sites. The structure of this ERA differs somewhat from the guidance presented 
in the Process Document although there are no substantive effects on the outcome 
of this assessment. An evaluation of the impacts to the ERA conclusion had the 
new guidance been strictly adhered to is provided in Appendix G. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Site 13 at concentrations causing adverse ecological 
effects. The ERA for Site 13 includes the following eight sections: 

. Site Characterization (Section 7.1) describes current ecological 
conditions at the site; 

. Problem Formulation (Section 7.2) establishes the goals and focus of 
the assessment and identifies major factors to be considered; 

. Hazard Assessment and Selection of ECPCs (Section 7.3) reviews the 
analytical data and identifies chemicals present at the site that may 
pose ecological risks; 

. Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure; 
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. Ecological Effects Assessment (Section 7.5) identifies potential 
adverse effects to ecological receptors associated with the chemicals 
of concern identified in Section 7.3; 

. Risk Characterization (Section 7.6) integrates exposure and concentra- 
tion-toxicity response information to derive a likely estimate of 
adverse effects; 

. Uncertainties (Section 7.7) identifies assumptions of the ERA process 
possibly influencing the risk assessment conclusions; and 

. Summary of Ecological Risks (Section 7.8). 

7.1 SITE CHARACTERIZATION. Site 13 is located adjacent to the eastern facility 
boundary near the South Air Field (Figure l-2). The site is rectangular in shape 
and covers approximately 7.5 acres. The landfill operated as a trench and fill 
operation from 1979 until 1984. The landfill trenches run approximately north 
to south. The landfill primarily received residual waste, but may have received 
asbestos material wrapped in plastic, waste solvents, and residue from paint- 
stripping operations. Additional site information is provided in Chapter 2.0 of 
this document. 

As shown on Figure 7-1, the habitat at Site 13 is characterized as planted pine 
forest, with some areas containing shrubs and herbaceous plants. The shrub and 
herbaceous plant areas are centrally located and are consistent with plant 
recolonization following cleaning and disturbance of the surface soil. The 
remains of an open trench are located in the southern portion of the site. A 
dense red clay is visible in the open trench and adjacent areas where the surface 
soil has been removed. The exposed clay area contains almost no vegetation 
cover. 

The "Y" ditch is man-made and runs north to south along the site's western and 
southern boundaries (Figure 7-l). Because the ditch is topographically higher 
than the site, it is unlikely storm water runoff from Site 13 will migrate toward 
the "Y" ditch within the NAS Whiting Field property boundary. However, off-site 
migration of surface soil carried by overland flow from Site 13 to the "Y" 
drainage ditch is possible, south and east of the site. The "Y" ditch is a 
conduit for surface water runoff and is only flooded during and immediately after 
storm events. Water is not present in the ditch for long enough periods to 
support aquatic receptors. Terrestrial receptors could be exposed to surface 
water briefly following precipitation but these exposures would be sporadic in 
nature and unlikely to be significant. 

The pine trees along the perimeter of the site are reaching maturity (sizes range 
from six to 12 inches in diameter), while young pine saplings, shrubs, and 
herbaceous plants dominate the center portion of the site. The pine trees, which 
consist of long-leaf pine (Pinus palustris) and slash pine (P. elliotti), are 
randomly spaced. The areas containing shrubs and young saplings are more open. 
Plants identified during the 1995 site characterization walkover of Site 13 
include Agalinis (Agalinis fasciculate and A. setacea), ragweed (Ambrosia sp.), 
broom sedge (Andropogon gyrans), white-topped aster (Aster sp.), groundsel tree 
(Baccharis halimifolia), partridge pea (Chamaecrista fasciculate), goldenaster e-1 

(Chrysopsis sp), panic grass (Dichanthelium sp.), persimmon (Diospyros 
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virginiana), dog fennel (Eupatorium capillifolium), moss verbena (Glandularia 
pulchella), bladder-pod (Glottidium vesicarium), rabbit tobacco (Gnaphalium 
obtusifolium), Hedyotis (Hedyotis corymbosa), Spanish daisy (Helenium amarum), 
pineweed (Hypericum gentianaides), St. Andrew's Cross (Hypericumhypericoides), 
buttermint (Hyptis mutabilis), Yaupon holly (Ilex vomitoria), morning glory 
(Ipomoea cordatotriloba), red cedar (Juniperus silicicola), blazing star (Liatris 
sp.), Chinese privet (Ligustrum sinense), seed box (Ludwigia alternifolia), 
pokeweed (Phytolacca americana), joint weed (Polygonella polygama), smartweed 
(Polygonum sp.), rustweed (Polypremum procumbens), Mexican clover (Richardia 
brasiliensis), black berry vine (Rubus sp.), willow tree (Salix nigra), popcorn 
tree (Sapium sebiferum), goldenrod (Solidago sp.), and Verbena (Verbena 
bonariensis). 

Site 13 is surrounded by planted pine forest and old fields. NAS Whiting Field 
maintains a ecosystemmanagementprogram for planting andharvesting of long-leaf 
and slash pine, including controlled burns and timber harvesting activities. As 
part of the ecosystem management plan, planted pine forests undergo periodic 
burning, usually once every four years, and selective thinning of trees every 
eight to ten years. These forestry management activities provide a variety of 
habitats and food sources. The planted pine areas within and surrounding Site 
13 are reaching a mature status with a well-developed canopy and an open 
understory typical of uplands pine forests of the southeastern United States. 

Southeastern United States pine forests provide habitat for a diverse array of 
birds, including insectivorous gleaners of pine needles and bark, flycatchers, 
seed-eaters, and nocturnal and diurnal aerial predators (Wolfe et. al., 1988). 
The pine flatwoods within and surrounding Site 13 are likely to host such an 
assemblage of species. Birds of prey, such as owls and hawks, may also nest in 

f---b 

these wooded areas. 

The plant and terrestrial invertebrate biomass at Site 13 likely serves as a 
forage base for a variety of wildlife species, including adult amphibians, 
reptiles, small birds, and small mammals. Small reptiles, mammals, and birds may 
forage in the open areas at the site and return to the surrounding forested area 
for protection. Predatory birds and mammals inhabiting the surrounding pine 
flatwoods areas may also be attracted to the sites' shrub covered and open areas. 
The adjacent forested area is sufficiently large to provide cover and feeding 
habitat for larger predatory animals (e.g., foxes, owls, and hawks). 

Mammals living in pine flatwoods may include the eastern cottontail rabbit 
(Sylvilagus floridanus), the hispid cotton rat (Sigmodon hispidus), cotton mouse 
(Peromyscusgossypinus), armadillo (Dasypus novemcinctus), andwhite-tailed deer 
(Odocoileus virginianus). Predatory mammals and birds such as the red fox 
(Vulpes vulpes), gray fox (Urocyon cinereoargenteus), great-horned owl(Bubo 
virginianus), and red-tailed hawk (Buteo jamaicensis) may feed on small mammals 
and birds occurring in these environments. 

Chemicals from Site,l3may potentially migrate into the groundwater and discharge 
into tributaries leading to Big Coldwater Creek (located approximately 3,000 feet 
downgradient and southeast of the site). Groundwater discharge to surface water 
is not evaluated as part of the EEA because Big Coldwater Creek receives 
groundwater discharge and storm water runoff from multiple sources of potential 
contamination at NAS Whiting Field. In addition, chemical concentrations ,-. 

detected in Site 13 groundwater are low and are not likely to be a concern for 
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currect and future discharges to surface water. Table 5-13 presents the 
analytical results for groundwater samples collected at Site 13. Although six 
organics [acetone (70 pg/R), l,l-dichloroethane (9 pg/R), 1,2-dichloroethene (5.0 
pg/J!), carbon disulfide (3 pg/R), tetrachloroethene (lpg/R), and trichloroethene 
(7 pg/R)] were detected in groundwater from Site 13, none of the constituents 
were detected in surface soil samples from Site 13 (concentrations for each 
analyte are the maximum detected values). The majority of inorganics detected 
in Site 13 groundwater were detected at concentrations below the background 
screening values. Background screening values are equal to 2 times the average 
detected inorganic concentration in background samples and are presented in 
Section 3.3 of the GIR (HLA, 1998). Six non-nutrient inorganics (arsenic [l.l 
pg/R], barium [163 pg/J], iron [39,600 pg/R], lead [2.3 pg/J], manganese [753 
pg/R], and zinc [735 pg/J]) were detected in groundwater at maximum det'ected _ 
concentrations greaterthantheir respectivebackgroundscreeningconcentrations. 
Additional information on the groundwater sampling and results is providled in 
Section 5.7 of this document. 

7.2 PROBLEM FORMULATION. The problem formulation is the initial step of thle ERA 
process. Problem formulation is composed of identification of receptors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 

7.2.1 Identification of Receptors Ecological receptors potentially using the 
planted pine forest of Site 13 may include terrestrial wildlife (i.e., mammal, 
birds, reptiles, and adult amphibians), terrestrial plants, and soil inverte- 
brates. Terrestrial flora and fauna potentially using NAS Whiting Field are 
identified in the GIR (HLA, 1998). Aquatic receptors are not evaluated in the 
ERA because no aquatic habitat exist at Site 13. 

Certain species potentially residing at NAS Whiting Field are protected by 
Federal and/or State Laws. A list of State and federally protected species is 
provided in Appendix G of the GIR (HLA, 1998). Observations made during an 
ecological survey of NAS Whiting Field indicate that no State or federally listed 
rare, threatened, or endangered species or species of concern are known or likely 
to inhabit Site 13 (Nature Conservancy, 1997). 

7.2.2 Identification of Exposure Pathways Exposure pathways are identified for 
three groups of receptors (terrestrial wildlife, terrestrial plants, and soil 
invertebrates). A complete exposure pathway includes a source of contamina!tion, 
an exposure route, and a receptor. A conceptual model of the exposure pathways, 
from source to ecological receptors, is depicted in the contaminant pathway 
model for Site 13 on Figure 7-2. 

All potential routes of exposure are considered in the ERA and are present:ed in 
the contaminant pathway model. The model differentiates between those exposure 
routes quantitatively evaluated and those qualitatively discussed. This 
limitation is necessary to focus the risk evaluation on those pathways for which 
contaminant exposures are the highest and most likely to occur. Those pat:hways 
unable to be quantitatively evaluated, due to a lack of toxicological informa- 
tion, are qualitatively discussed and addressed as uncertainties. The general 
approach used to identify exposure pathways for the three groups of receptors is 
explained below. 
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Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants in 
surface soil and food items contaminated as a result of ingestion, dermal 
adsorption, and inhalation of fugitive dust and volatile emissions. Belcause 
surface water is not present at Site 13, only exposures associated with ingestion 
of surface soil and potentially contaminated food are evaluated in the Site 13 
ERA. Dermal adsorption and inhalation pathways are negligible based on the type 
and magnitude of ECPCs at the site. 

Dermal adsorption is considered a negligible exposure pathway because the 
presence of fur, feathers, or chitinous exoskeleton is likely to prevent 
contamination from coming in direct contactwiththe skin (personal communication 
with Ted Simon, USEPA Region 4, September 1997). In addition, soil trapped in 
the fur or feathers is likely to be ingested during grooming or preening 
activities, which are evaluated as part of the direct ingestion exposure pathway. 

Exposure via inhalation of fugitive dust is also not likely to be a significant 
exposure pathway because the vegetation at Site 13 would limit the release of 
fugitive dust. Although methylene chloride, a VOC, was detected in the surface 
soil at Site 13, exposures associated with VOCs are not evaluated because olf the 
low detection frequency (4 out of 10 sampling locations) and low concentration 
(maximum detected concentration of 8 pg/kg). Also, no burrowing animals were 
observed at Site 13 during the site characterization, although this habitat may 
be suitable to these species. 

Potential contaminant exposures for reptiles and adult amphibians exist at NAS 
Whiting Field; however, ingestion toxicity data andbioaccumulation factors (BAF) 
are generally not available for these receptors. Therefore, potential risks 
associated with ingestion of affected media and food to these reptiles and 
amphibians will be qualitatively addressed in Section 7.7 of the ERA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The ingestion exposure 
routes include the ingestion of soil and food items containing chemicals accumu- 
lated from Site 13 surface soil. The inhalation exposure route is not evaluated 
due to the reasons discussed above for terrestrial wildlife. Because the depth 
to groundwater is approximately 40 to 65 feet bls, far below the root zone of 
Site 13 plants, terrestrial plants are not expected to be exposed to potential 
groundwater contamination. In order to evaluate potential exposure of deep- 
rooted plants and soil invertebrates exposed to subsurface soil, an evaluation 
of the analytes detected in subsurface soil was conducted and is included in 
Appendix G. 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for the Site 13 ERA are listed in Table 7-1. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. One of the assessment endpoints selected for the Site 13 ERA is the 
survival andmaintenance of receptor populations and communities occurring at the 
site. The measurement endpoints used to gauge the likelihood of population- and 
community-level effects for Site 13 are chemical-specific toxicological benchmark 
values derived from the literature that are based on laboratory-measured 
survival, growth, and reproductive effects. Table 7-1 presents the assessment 
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Table 7-l 
Ecological Risk Assessment Endpoints 

Selected for Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Assessment Endpoint I Receptor I Measurement Endpoint I Decision Point 

* Reduction in biomass Wkdlife Species Chemical concentrations (mg/kg) detected in surface The reasonable maximum exposure concentration 
of terrestrial plants soil samples from Site 13 resulting in adverse effects (mg/kg) of an ECPC in surface soil from Site 13 is 
used as forage material on growth, reproduction, or survival of terrestrial plants. greater than the terrestrial plant RTV. 
at Site 13. 

* Reduction in the abun- Wildlife Species Chemical concentrations (mg/kg) detected in surface The reasonable maximum exposure concentration 
dance of invertebrates soil samples from Site 13 resulting in adverse effects (mg/kg) of an ECPC in surface soil from Site 13 is 
used as forage material on survival (i.e., LC,, studies) or measured adverse greater than the terrestrial invertebrate RTV. 
at Site 13. effects on reproduction and growth to terrestrial inver- 

tebrates. 

l Survival and mainte- 
nance of wildlife pop- 
ulations. 

Wildlife Species Oral chemical doses (mg/kg BW/day) based on mea- Comparison of potential dietary exposures in mammalian 
sured adverse effects on growth, reproduction, or and avian wildlife with literature-derived RTVs. (HQ > 1 
survival (i.e., NOAEL, LOAEL, and LDs, studies) of indicate potential risks.) 
mammalian or avian laboratory test populations. 

Notes: mg/kg = milligrams per kilogram. 
ECPC = ecological chemical of potential concern. 
RTV = reference toxicity value. 
LC,, = lethal concentration to 50 percent of a test population. 
BW/day = body weight per day. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
LD,, = lethal dose to 50 percent of a test population. 
HQ = hazard quotient. 
> = greater than. 
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endpoint, endpoint species, measurement endpoint, and decision point (i.e., the 
outcome at which additional evaluation is warranted). 

Three hypotheses were developed to gauge potential risks associatedwith exposure 
to Site 13 surface soil. These hypotheses are designed for multiple species and 
trophic levels and represent both individual and community dynamics. Hypotheses 
for the Site 13 ERA are listed below: 

1. Are ECPCs present in the surface soil at concentrations sufficiently 
high to reduce plant or soil invertebrate biomass or plant cover avail- 
ability such that small mammal and bird populations could be affected? 

2. Are ECPCs concentrations in plants and invertebrates sufficiently high 
as to adversely affect small mammal or bird populations following, the 
consumption of contaminated food items? 

3. Are bioaccumulating chemicals present at concentrations sufficiently 
high as to reduce survivability, growth, or reproduction in top 
predators (i.e., foxes and owls)? 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCs. The hazard assessment includes a 
review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil) that are considered in the 
ERA and could present a potential risk for ecological receptors. The process for 
selecting ECPCs is depicted on Figure 7-3. Additional details regarding the ECPC 
selection process are provided in Subsection 2.4.2 of the GIR (HLA, 1998). 
Analytical data for Site 13 were evaluated for use in risk assessment pursuant 
to national guidance, Guidance for Data Useability in Risk Assessment (Parts A 
and B) (USEPA, 1992e). 

Calcium, iron, magnesium, potassium, and sodium are excluded as ECPCs for surface 
soil. These analytes are considered to be essential nutrients and not toxic. 
The rationale for eliminating essential nutrients as ECPCs is provided in the GIR 
(HLA, 1998). 

Inorganic chemicals representative of background conditions are not select'ed as 
ECPCs. In accordance with USEPA Region IV guidance (USEPA, 1991d), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than 2 times the average detected inorganic concentration in background samples. 
The maximum detected concentrations are compared against representative site- 
specific background surface soil screening concentrations to eliminate chemicals 
that are unlikely to be site-related. 

A site-specific surface soil background investigation was conducted at NAS 
Whiting Field, and the findings are presented in Paragraph 3.3.1.1 of thle GIR 
(HLA, 1998). The site-specific background study used to establish background 
screening values for Site 13 surface soil consists of nine surface soil samples 
(BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00301, 
BKS00401, and BKS00501) and a duplicate sample (BKS00201D) collected from areas 
containing Troup and Lucy soil types. These soil types are considered the most 
similar to the soil from Site 13. 
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Analytes exceeding the background screening concentrations and not being 
essential nutrients are compared against ecological screening values for surface 
soil. The surface soil ecological screening values are the Region IV ecological 
screening values (mg/kg) for soil (USEPA, 1998). If the maximum detected 
concentration of an analyte exceeds the ecological screening value, the analyte 
is retained as an ECPC for all ecological receptors including terrestrial 
wildlife, terrestrial plants, and soil invertebrates. 

Ten surface soil samples (13-SL-01, 13-SL-02, 13-SL-03, 13-SL-04, 13-SL-05, 
13SOO101, 13SOO201, 13SOO301, 13SOO401, and 13SOO501) and one duplicate sample 
(13-SL-05A) were collected at Site 13 (see Figure 3-2). Table 7-2 presents a 
summary of the respective surface soil analytical data and the following infyorma- 
tion: frequency of detection, range of detection limits, range of detected 
concentrations, average of detected concentrations, background screening 
concentrations, ecological screening values, and selected ECPCs. 

ECPCs selected for Site 13 surface soil include one VOC (methylene chloride), one 
SVOC (BEHP) and four inorganics (aluminum, chromium, manganese, and vanadium). 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or measure the amount of an ECPC to which an ecological receptor may 
be exposed. The following sections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Site 13. The contaminant pathway model (Figure 7-2) provides a summary of the 
potential exposure pathways at Site 13 for each group of receptors. Additional 
details regarding the exposure assessment are provided in the GIR (HLA, 1998). 

7.4.1 Calculation of EPCs The EPC is a representative concentration used for 
evaluating risks throughout this ERA. RME and central tendency (CT) concentra- 
tions are derived for each ECPC. Because the sample size is equal to ten, the 
RME value is equal to the lesser of the maximum detected concentration and the 
95 percent upper confidence level (UCL) calculated on the log-transformed 
arithmetic mean (USEPA, 19928). The calculation of the 95 percent UCL use,s one- 
half of the detection limit as a surrogate value for samples where no analyte 
concentration was detected. 

If potential risks are predicted based on the RME scenario, then the CT exposure 
scenario is also evaluated. The CT exposure concentration is represented ‘by the 
arithmetic mean of all samples. One-half of the detection limit is used as a 
surrogate value for sample results below the detection limit. Table 7-2 
presents the RME and CT EPCs for selected ECPCs identified at Site 13. 

7.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors include 
direct ingestion of surface soil and indirect exposure through ingestion of food 
containing site related chemicals. The actual amount of an ECPC taken in by 
wildlife species (i.e., ingestion dose in mg/kg per day) depends on a number of 
factors. A potential dietary exposure (PDE) model is used to estimate exposure 
to representative wildlife species. The PDE (or body dose) is calculat'ed for 
each ECPC using the equations presented in Table 7-3 and the methodologies 
described in the GIR (HLA, 1998). 

WHF-S13.RI 

FGW.07.99 7-l 1 



-J 
L 
N 

Analyte 

Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Exposure 

Frequency Detected 
Average Background 

Ecological 
Chemical 

Average Point 
of 

of 
Reporting of Detected Screening 95th 96 Concentration 

Detection’ 
Limit Range 

Concentration 
Range2 

Concentra- Concentra- 
Screening 

Value’ 
Ecological UCLB 

of Ail 

tions? tier? Concern 
Samples’ 

RME’ CT’ 

Volatile8 Organic Compounds @g/kg) 

Methylene chloride 4/10 11 to 15 4 to 8 5 ND NSC Yes 7.1 6 7.1 6 

Semivolatile Organic Compounds lpglkg) 

Fluoranthene l/10 370 to 395 51 51 ND 100 No” 

Pyrene l/10 370 to 395 61 61 ND 100 No” 

bis(2-Ethylhexyl)phthalate 4110 370 to 395 95 to 450 194 80.3 NSC Yes 260 189 260 189 

Inorganic Analvtes (mg/kgJ 

Aluminum lO/lO 40 9,285* to 38,300 16,040 15,334 50 Yes 22,026 16,040 22,026 16,042 

Arsenic lO/lO 2 1.6 to 6.9 3.8 3 10 No” 

Barium lO/lO 40 5.9 to 26.6 11 23.8 165 No” 
Beryllium 4110 0.06 to 1 0.06 to 0.16 0.09 0.36 1.1 No 10.1, 

Calcium lo/lo 1,000 34.2 to 525 183 402 NSC No” 

Chromium lO/lO 2 6.9 to 27.9 13.9 10.8 0.4 Yes 24.2 13.9 24.2 13.9 
Cobalt 9/10 0.34 to 10 0.48 to 1.9 0.93 3 20 No 10.11 

Copper 6/10 5 4.1* to 9.2 6.7 9.4 40 No IO.11 

Iron lO/lO 20 5,620 to 23,500 11,400 8,588 200 No” 
Lead lO/lO 0.6 to 1 3.6* to 10.5 6.2 11.2 50 No IO,” 

Magnesium lO/lO 1,000 54.05* to 203 116 258 NSC No 11.12 

Manganese lo/lo 3 18.7 to 407 95.4 404 100 Yes 219 95.5 219 95.5 
Mercury lO/lO 0.1 0.01 to 0.05 0.03 0.12 0.1 No 10.11 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Average Background Chemical 
Exposure 

Frequency 
Reporting 

Detected Ecological Average Point 
Analyte of Concentration 

of Detected Screening 
Screening 

of 95th 96 
Limit Range Concentra- Concentra- 

of All Concentration 
Detection’ Range2 Value5 

Ecological UCLB 
tions3 tion’ Concern 

Samples’ 
RME’ CT8 

lnoraanic Analvtes (mglkg) (Continued) 

Nickel 7110 2.4 to 8 2.075* to 6.7 3.7 7.2 30 NolO,” 

Potassium l/10 132 to 1,009 150 150 177 NSC No to, 12 

Selenium l/10 0.46 to 1 0.27 0.27 0.44 0.81 No 1o,t1 

Silver 5110 2 0.39 to 1.2 0.70 0.7 2.0 No” 

Sodium 5/lO 1,000 173 to 219* 194 388 NSC No12 

Vanadium lO/lO 10 14.5 to 62.4 30.9 21.2 2.0 Yes 43.8 30.9 43.8 30.9 

Zinc 5110 4 7.8 to 16.8” 11.4 15.4 50 No” 

See notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 
! The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract-required 
Tuantification limit/contract-required detection limit is used as a surrogate concentration for the sample where a nondetect was reported. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
ralidation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Organic analyte values are one times the 
iverage of detected concentrations. Organic values are included for comparison purposes only (Le., not used to select ecological chemicals of potential concern). 

The ecological screening values are the Region IV recommended ecological screening values (mg/kg) for soil. USEPA Region IV memorandum 4WD-OTS, December 22, 
1998. 
’ The 95th percent upper confidence limit (UCL) is calculated on the log-transformed average of all samples using the formula provided in the U.S. Environmental Protection 
Agency (USEPA) Supplemental Guidanca to RAGS: Calculating the Concentration Term. The 95 percent UCL is not calculated when there are less than 10 total samples. 
USEPA, 1992f). 

The average of all samples assigns a value of one-half of the contract-required quantification limit/contract-required detection limit as a surrogate concentration for sampler 
vhere a nondetect was reported. 
’ Reasonable maximum exposure (RME) concentrations are the lesser of the maximum detected concentration or the 95th percent UCL. 
’ Central tendency (CT) concentration is equal to the lesser of the average of all samples or the maximum exposure point concentration. 
’ The maximum detected concentration is less than the ecological screening concentration, Therefore, the analyte will not be evaluated further. 
’ The maximum detected concentration is less than the background screening concentration, Therefore, the analyte will not be evaluated further. 
’ Analyte is an essential nutrient, and not considered toxic. Therefore, the analyte will not be evaluated further. 

\iotes: Samples: 13-SL-01, 13-SL-02, 13-SL-03, 13-SL-04, 13-SL-05, 13SOO101, 13SOO201, 13SOO301, 13SOO401, and 13SOO501. 
Duplicate sample: 13-SL-05A. 
Background samples: BKG-SL-92, BKG-SL-08, BKG-SL-07, BKG-SL-08, BKSOOl 01, BKSO0201, BKSOO301, BKS00401, and BKS00501. 
Background duplicate sample: BKS00201D. 

% = percent. 
&kg = micrograms per kilogram. 
ND = not detected in any background sample. 
NSC = no screening concentration available. 
mg/kg = milligrams per kilogram. 
* = average of sample and duplicate. 
USEPA = U.S. Environmental Protection Agency. 



fable 7-3 
Estimation of Potential Chemical Exposures for Representative Wildlife Species 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 
.- 

-stirnation of Chemical Exposures Related to Surface Soil 

Scope: Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site related chemicals. 

Soil Chemical The maximum detected concentration of the ecological chemicals of potential concern 
Concentration: (ECPCs) when the sample size is 5 9, and the lesser of the maximum detected conoentra- 

tion or the 95th percent upper confidence limit (UCL) of the mean when the sample size is 
2 10. 

Soil Exposure Concentration: 
Soil 

Eaip&w; = ( %&y&F x tToniz&ti ) 

Primary Prey Item 
Concentration (T,) 

Secondary Prey Item 
Concentration (T,): 

where BAF = bioaccumulation factor or mg/kg fresh weight tissue over mg/kg Idry 
weight soil for invertebrates and plants, and mg/kg fresh weight tissue 
over mg/kg fresh weight food for small mammals and small birds. 

Total Exposure Related to 
Surface Soil: 

* For a discussion of the weighted chemical concentration in prey items, see explanation 
of the PDE term below, and the General Information Report (Harding Lawson Associaltes, 
1998) 

PDE 
[P, x T, + . . . + PM x TN + x IR, x SFF x ED’ 

(mqlkgsw-&~ = SW 

where PDE = potential dietary exposure (mg/kg BW-day), 

PN = percent of diet composed of food item N, 

TN = tissue concentration in food item N (mg/kg), 
IR,,, = food ingestion rate of receptor (kg of food or dietary item per day), 
BW = body weight (kg) of receptor, 
SFF = site foraging frequency (site area [acres] divided by home range 

[acres]), assumed to be equal to 1 for lethal exposure scenario, and 
ED = exposure duration (fraction of year species is expected to occur on site. 

Notes: I = less than or equal to. mam = mammal species. 
2 = greater than or equal to. BAF = bioaccumulatlon factors. 
mg/kg = milligrams per kilogram. mg/kg BW-day = milligrams per kilograms of body weight per day. 
% = percent. kg = kilograms. 
inv = invertebrate species. 

/ 
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Body dose is calculated using the PDE model for several wildlife species from 
different trophic guilds that may be present at the .site. The model uses 
species-specific feeding and habitat characteristics to estimate chemical 
exposures to wildlife species respective to their position in the food chain. 
Terrestrial receptors were chosen to represent the trophic levels typically found 
in disturbed areas and the pine forest habitat present at Site 13. The 
representative wildlife species considered in the ERA for Site 13 are summarized 
in Table 7-4 and discussed below. 

. Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
small mammalian herbivore potentially exposed to contaminants in soil 
and in plant tissue (accumulated from the soil). The cotton mouse home 
range is estimated at 0.147 acres and could reside entirely on Site 
13(USEPA, 1993b). The cotton mouse represents the small mammal herbi- 
vore community at Site 13. 

Table 7-4 
Ecological Receptors Evaluated For Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 
I 

Receptor Evaluated 
I I Method of Evaluation 

Common Name 

Terrestrial Plant 

Terrestrial invertebrate 

Wildlife: 

Cotton mouse 

Short-tailed shrew 

Eastern meadowlark 

Red fox 

Great-horned owl 

Note: NA = not applicable. 

I Scientific Name I 

Benchmark comparison * 
.),,.. 

NA 

NA Benchmark comparison 

Peromyscus gossypinus Food-web model 

Blarina brevicauda Food-web model 

Sturnella magna Food-web model 

Vulpes vulpes Food-web model 

Bubo virginianus Food-web model 

. Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, 
and slugs (DeGraaf and Rudis, 1986). Insectivorous species may receive 
relatively high chemical doses of bioaccumulating compounds as a result 
of their voracious appetites. The shrew represents small omnivorous 
mammals potentially be found in the pine forest and open areas of 
Site 13. 

. Eastern meadowlark (Stumella magna). The eastern meadowlark is most 
commonly found in open pastures, prairies, farms, and meadows and has 
a home range of approximately 5 acres. The meadowlark feeds primarily 
on invertebrates, although its diet is supplemented with plants. The 
meadowlark represents insectivorous avian receptors found in disturbed 

./---k 

areas of Site 13 (DeGraaf and Rudis, 1986). 
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. Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy- fields and is most active at night and twilight. It is an 
opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and Grossen- 
heider, 1976). The red fox has an estimated home range of approximate- 
ly 250 acres and represents the large predatory mammal guild at Site 
13. 

. Great-horned owl (Bubo virginianus). The great horned owl is primarily 
a nocturnal hunter of small mammals. Its habitat includes deep woods 
and heavily wooded swamps often near open country where it may hunt for 
prey items consisting of small mammals and birds (DeGraaf and Rudis, 
1986). The great horned owl home range is approximately 15 acres. The 
owl represents the predatory avian carnivores of Site 13. 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species for Site 13 
are provided in Table 7-5 and in Table G-6 of Appendix G. In addition to these 
parameters, the species foraging habits and bioaccumulation in food items are 
also considered. 

The site foraging frequency (SFF) is an adjustment term accounting for the 
frequency a receptor feeds within the site area. The SFF is based on both the 
acreage of the site relative to the receptor's home range and the fraction of the 
year the receptor would be exposed to site-related chemicals (i.e., the exposure 
duration). By definition the SFF cannot exceed 1. Site 13 (approximately 7.5 
acres) is larger than the home range of the cotton mouse, short-tailed shrew, and 
eastern meadowlark and smaller than the home range for the red fox and great- 
horned owl. Because all representative wildlife species are expected to actively 
forage at the site year round, it is assumed the exposure durations for all 
representative wildlife species are 1. 

Wildlife species may be exposed to ECPCs in surface soil via incidental ingestion 
or by ingestion of prey items that have bioaccumulated these ECPCs. A PDE model 
is used to estimate the dose received by each representative wildlife species for 
each ECPC in all media according to the equations in Table 7-3 and the methodol- 
ogies described in Subsection 2.4.3 of the GIR (HLA, 1998). 

BAFs are used in the wildlife PDE model to estimate the transfer of chemicals 
between soil and plants or soil invertebrates, and between these organisms and 
primary consumer species. To estimate the PDE, tissue concentrations of ECPCs 
in prey items are estimated using BAFs. BAFs for invertebrate and plant food 
items are defined as the ratio of the ECPC concentration in plant or invertebrate 
tissue (mg chemical/kg tissue wet-weight) to the ECPC concentration in surface 
soil (mg chemical/kg dry-weight soil). BAFs reported in the scientific 
literature for avian and mammalian receptors are the reported ratios of ECPC 
concentrations in the tissues of these receptors (mg chemical/kg tissue wet- 
weight) to the concentrations of ECPCs in their food items (mg chemical/kg tissue 
wet-weight). BAFs for most receptors are extrapolated from literature values or 
estimated using regression equations from scientific literature. Based on the 
evidence provided in several reference materials (Suter, 1993; Maughan, 1993), 
an assumption is made that VOCs do not bioaccumulate in prey tissue. The general 
approach used to select BAFs for Site 13 is summarized in Table 7-6. BAFs for 
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Table 7-5 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Representative Body Weight 
Assumed Diet for 

Reported Diet Terrestrial Exposure 
Food Ingestion Home Range 

Wildlife Species (kg) Assessment (96 of diet) 
Rate (kg/day) (acres) 

Cotton mouse [a] 0.021 [b] Seeds and some insects. [c] 88% Plants 0.0029 [e] 0.147 [f] 

(Perom yscus goss ypinus~ 10% Invertebrates 
2% Soil [d] 

Short-tailed shrew 0.017 [g] Earthworms, slugs and snails, fungi, 78% Invertebrates 0.0024 [e] 0.96 f 0.09 [c] 

(Bhtina brevicauda) insects, and vegetation. [c] 12% Plants 
10% Soil [c] 

Eastern meadowlark 0.087 [h] Insects, weed seeds and grass seeds, 75% Invertebrates 0.0119 [i] 5 WI 
(Stunella magna) 75% of diet is invertebrates (beetles, 20% Plants 

grubs, bugs, grasshoppers, crickets, 5% Soil [h] 
ants, and spiders). [h] 

Red fox 4.69 [c] Small mammals, birds, and inverte- 57% Small mammals 0.24 [e] 250 [c] 

(Vdpas vdpesl brates, as well as berries and other 20% Invertebrates 
fruits. [c] 10% Small birds 

10% Plants 
3% Soil [c] 

Great-horned owl 1.50 [i] Mostly rabbits, mice, rats, squirrels, 80% Small mammals 0.078 [i] 15 PI 

(Bubo virginianus) birds. bats, snakes, frogs, crayfish, 19% Birds 
and grasshoppers. [i] 1% Soil [c] 

References: 
[a] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993b). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993b). 
[c] Wtldlife Exposure Factors Handbook (USEPA, 1993b). 
[d] Deer mouse value used for cotton mouse based on similarities in diet. Other values were based on diet composition (USEPA, 1993b). 
[e] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt o.822 (kg) (USEPA, 1993b). 
[f] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993b). 
Q] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
(h] Terres (1991). 
[i] DeGraaf & Rudis (1986). 
[i] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x Wt O.“’ (kg) (USEPA, 1993b). 
[k] Great-horned owl home range taken from low end of range in SE Madison County, N.Y. Hager (1957) 

Notes: kg = kilograms. kg/day = kilograms per day. 
% = percent. * = plus or minus. 



Table 7-6 
Estimation of Bioaccumulation Factor 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Receptor Group 

Terrestrial Plants 

Nature of 
Approach 

General Approach 

Unit: mg/kg wet tissue 
per mg/kg dry soil 

Literature Values 

SAR 

When available, literature values were used to estimate plant bioaccum 
ulation factors (BAFs). 

When literature values were not available, plant BAFs for semivolatile 
organic compounds (SVOCs) were calculated using a regression 
equation based on the relationship between plant bioconcentration 
factors and the Roctanol-water partition coefficient for soil (l&s) of 
analytes (Travis and Arms, 1988)’ The study found that bioconcentration 
factors for vegetation are inversely proportional to the square root of the 
kd,s of an analyte. 

Extrapolation and 
Empirical Data 

Assumption 

When literature values were not available, plant BAFs for inorganic 
compounds were obtained from Baes et al. (1984).’ 

Although evidence suggests that plants may transport organic arxalytes 
with log K,,s < 5 (Le., volatile organic compounds [VOCs]) from the 
roots into leafy portions (Briggs et al., 1982; Briggs et al., 1983), bioac- 
cumulation data for VOCs is generally lacking in the scientific literature. 
In addition, evidence in the literature (Suter, 1993; Maughan, 1993) 
suggests that analytes with log k,s < 3.5 are not bioaccumulated into 
animal tissue. Therefore, it was assumed that transfer of VOCs from 
plant tissue to animal tissue does not occur. 

Terrestrial Invertebrates 

Unit: mg/kg wet tissue 
per mg/kg dry soil 

Literature Values 

Assumption 

When no site-specific values were available, literature values were used 
to estimate BAFs for invertebrates. 

Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log K,,,s < 3.5 are not bioaccumula- 
ted into animal tissue. Therefore, it was assumed that soil invertebrates 
do not bioaccumulate VOCs. 

Small Mammals 

Unit: mg/kg wet tissue 
per mg/kg wet 
food 

Literature Values When available, literature values were used to estimate BAFs for small 
mammals. 

SAR When literature values were not available for SVOCs, BAFs for small 
mammals were estimated using a regression equation based on the 
uptake of organic chemicals into beef tissue from Travis and 
Arms (1988)‘. 

Extrapolation and 
Empirical Data 

When literature values were not available, BAFs for small mammals for 
inorganics were derived from ingestion-to-beef biotransfer factors 
(BTFs) presented in Baes et al. (1984)2. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Q,s < 3.5 are not bioaccumulat- 
ed into animal tissue. Therefore, it was assumed that small mammals 
do not bioaccumulate VOCs. 

See notes at end of table. 
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Table 7-6 (Continued) 
Estimation of Bioaccumulation Factor 

, 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Ftorida 
I 

Receptor Group I Nature of 
Aooroach I 

General Approach 
I * I I 

,, 
Small Birds 
Unit: mg/kg wet tissue Literature Values When available, literature values were used to estimate BAFs for small 

per mg/kg wet birds. 
food 

No Information BAFs were not obtained for SVOCs or for inorganic compounds 
because there is little bioaccumulation data available for birds. It was 
assumed that small birds do not accumulate VOCs. 

’ BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other 
chemical and physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and 
reproductive plant material and soil, Data are based on dry weight and were converted to a fresh weight basis assuming 
that plants are 80 percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and 
leafy vegetables (87 to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water 
(approximately 10 percent); therefore, this assumption likely underestimates exposure to graminivores. 
’ BTFs were converted,to a,BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 kg (dry 
weight) per day (average intake for lactating and ‘nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram. 

Log Km = logarithmic expression of the octanol-water partition coefficient. 
< = less than, 
kg = kilogram. 

” 
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each of the surface soil ECPCs evaluated at Site 13 are included in Table G-l of 
Appendix G. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact with and root uptake (plants) or 
ingestion (invertebrates) of ECPCs measured in Site 13 surface soil. For the 
purposes of the Site 13 ERA, exposures to terrestrial plants and invertebrates 
are assumed to occur within the top one-foot interval of surface soil. Exposure 
of terrestrial plants to groundwater is not evaluated because the depth to the 
water table is approximately 40 to 65 feet bls, and thus below the root zone of 
Site 13 plants (see hydrogeological discussion in Chapter 5.0 of this repolrt). 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints (i.e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil are described in the following subsections and in greater detail in 
Subsection 2.4.4 of the GIR (HLA, 1998). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil at Site 13. The measures of adverse 
ecological effects for these receptors are discussed separately. 

7.5.1 Terrestrial Wildlife As identified in the problem formulation, the 
assessment endpoint selected for terrestrial wildlife is the survival and 
maintenance of wildlife populations and communit,ies within the habitat presents 
at Site 13. Because no long-term wildlife population data are available at NAS 
Whiting Field, a direct measurement of this assessment endpoint is not possible. 
The literature-derived results of laboratory toxicity studies are used as a 
measure of the assessment endpoint. The laboratory toxicity studies relate the 
dose of a chemical in an oral exposure with an adverse response to growth, 
reproduction, or survival of a test population (avian or mammalian species). 
Table G-2 in Appendix G presents literature-derived wildlife ingestion toxicity 
data. 

A reference toxicity value (RTV) is derived for each surface soil ECPC and each 
representative wildlife species according to the data hierarchy presented in 
Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, Interim Final Draft (USEPA, 1997d).. The 
RTV represents the highest exposure level (e.g., concentration in the diet 
normalized by dividing by the body-weight) shown to not produce adverse effects 
(e.g., reduced growth, impaired reproduction, increased mortality). For each 
ECPC, two RTVs representing lethal and sublethal effects are selected for each 
representative wildlife species. Lethal effects are those resulting inmortality 
while sublethal effects include those impairing or preventing reproduction or 
growth. The RTVs are assumed to be a measure of the assessment endpoints for the 
protection of the survival, growth, and reproduction of terrestrial wildlife 
populations. Lethal RTVs are developed using the data hierarchy discussed in 
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items 1, 2, and 3, while sublethal RTVs are derived using the methodology 
discussed in items 1 and 2: 

1. For contaminants with well-documented adverse effects, the highest 
exposure level not resulting in significant adverse effects (i.e., a no 
observable adverse effect level [NOAEL]) was selected as the RTV). 

2. Generally one-tenth of the lowest observed adverse effect level (LOAEL) 
was selected as the RTV for analytes lacking NOAEL values. However, 
application of the lo-fold uncertainty factor was based on consideration of 
the exposure duration, type of toxicity test, and the relationship between 
the selected measurement and assessment endpoints. 

3. The lowest reported oral lethal dose to 50 percent of test population 
(LD,,) (oral dose [in mg/kg body weight-day] lethal to 50 percent of a test 
population) was used to derive the lethal RTV if NOAEL or LOAEL values 
(based on lethal effects) were not available. The lethal RTV is one-fifth 
of the lowest reported LD,, value for the species most closely related to 
the representative wildlife receptor. One-fifth of an oral LD,, value is 
considered to be protective against lethal effects for 99.9 percent of 
individuals in a test population (USEPA, 1986). An assumption is made that 
the value represented by one-fifth of an oral LD,, would be protective of 
99.9 percent of the individuals within the terrestrial wildlife populations 
and represents a level of acceptable risk. 

A summary of lethal and sublethal RTVs selected from the ingestion toxicity data 
is provided in Table G-3 of Appendix G. ./cl 

If neither lethal nor sublethal toxicity information is available for a taxonomic 
group, no RTV is identified and risks associated with the respective ECPC are not 
quantitatively evaluated. However, the absence of specific data for a taxonomic 
group does not imply there is no toxicological effect associatedwith contaminant 
exposure by these receptors; therefore, potential risks to these taxonomic groups 
are qualitatively discussed in Section 7.7. ,, 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates at Site 13 are reduction in the 
biomass of terrestrial plants and abundance of soil invertebrates used as forage 
material. Site-specific toxicity data for plants and invertebrates are not 
available; therefore, the results of toxicity studies from the literature 
relating the soil concentrations of a contaminant with adverse effects to growth, 
reproduction, or survival of a test population are used as a measure of the 
assessment endpoint. These study results are summarized for each ECPC in 
Appendix G, Tables G-4 (plants) and G-5 (invertebrates). 

7.6 RISK CHARACTERIZATION. This section presents the risk characterization for 
potential ecological receptor's ‘exposed to surface soil at Site 13. Potential 
risks associatedwith exposures to ECPCs in surface soil at Site 13 are discussed 
separately for wildlife, terrestrial plants, and soil invertebrates. Risks to 
wildlife are characterized by comparing the PDE concentrations (based on RME and 
CT exposure concentrations) for each surface soil ECPC with its respective RTV 
(estimated threshold dose for toxicity). Risks for terrestrial plants and soil 1-x 
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invertebrates are evaluated by comparing toxicity benchmarks to RME and CT 
exposure concentrations. 

7.6.1 Terrestrial Wildlife Risks for the representative wildlife species 
associated with ingestion and bioaccumulation of ECPCs in surface soil and prey 
items are quantitatively evaluated using HQs. HQs are calculated for each ECPC 
by dividing the PDE concentration by the selected lethal and sublethal RTV. HIS 
are determined for each receptor by summing the HQs for all ECPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ less than 1), it is assumed 
chemical exposures are not associatedwith adverse effects to receptors and risks 
to wildlife populations are unlikely to be significant. For instance, if the PDE 
calculated using the RME exposure concentration is less than the lethal RTV, then 
it is assumed adverse effects to the survival of wildlife populations are 
unlikely to occur. Similarly, if the reasonable maximum PDE is less than the 
sublethal RTV, then it is assumed adverse effects to wildlife populations related 
to growth and reproduction are unlikely to occur. When an HI is greater than 1, 
a discussion of the ecological significance of the HQs comprising the HI is 
completed and risks from exposure to CT concentrations of ECPCs are evaluated. 

a 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contaminants 
may cause population reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989d). In many circumstances, lethal or 
sublethal effects may occur to individual organisms with little population- or 
community-level impacts. However, as the number of individual organisms 
experiencing toxic effects increases, the probability that population effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population-level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The lethal and sublethal HQs and HIS are calculated for each ECPC and each 
representative wildlife species. Tables G-7 through G-12 of Appendix G prlesent 
the HQ and HI calculations for surface soil at Site 13. A summary of ris'ks to 
representative wildlife receptors exposed to ECPCs at Site 13 is provided in 
Table 7-7. 

Lethal effect HIS are less than 1 for all representative wildlife species exposed 
to E!ME concentrations of ECPCs in Site 13 surface soil; therefore, lethal risks 
are not predicted for these receptors (i.e., bioaccumulating chemicals are not 
sufficiently high to reduce survivability in terrestrial wildlife populatiolns at 
Site 13). 

Sublethal effect HIS for the cotton mouse, eastern meadowlark, red fox, and 
great-horned owl are less than 1. Therefore, no growth or reproduction effects 
are anticipated from exposure to Site 13 surface soil for these receptors. The 
sublethal HI for the short-tailed shrew is greater than 1 based on both RME and 
CT exposure concentrations (RME HI of 1.6 and CT HI of 1.1). The primary 
contributor to the sublethal HI for the short-tailed shrew is aluminum. However, 
because the RME and CT HI values only slightly exceed 1, population-level 
sublethal impacts to the short-tailed shrew are unlikely. 
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Table 7-7 
Summary of Hazardous Indices for Terrestrial Wildlife’ 

Associated with Exposure to Site 13 Surface Soil 

f-!. 

Ecological Receptors 

Cotton mouse 

Eastern meadowlark 

Short-tailed shrew 

Red fox 

Remedial investigation Report 
Site 13, Sanitary Landfill 

Naval Ah Station Whiting Reld 
Milton, Florida 

Lethal Effects from Sublethal Effects from 
Exposure to Reasonable Exposure to Reasonable 

Maximum EPCs Maximum EPCs 

0.19 0.37 

0.044 0.76 

0.94 1.6 

0.0032 0.0054 

Sublethal Effects from 
Exposure to 

Central Tendency EPCs 

0.23 

0.54 

1.1 

0.0036 

Great-horned owl 0.0012 0.022 

’ Hazard indices are presented in Tables D-6 through D-l 1 in Appendix D. 

0.015 

Note: EPC = exposure point concentration. 

7.6.2 Terrestrial Plants Risks for terrestrial plants at Site 13 are evaluated 
by comparing the selected phytotoxicity RTVs to the RME and CT exposure 
concentrations. Table 7-8 presents the phytotoxicity RTVs and the RME and CT 
exposure concentrations for ECPCs selecte,d,for Site 13 surface soil. 

Although RME and CT exposure concentrations of aluminum, chromium, and vanadium 
exceed their respective phytotoxicity benchmarks, the vegetative covering at Site 
13 is consistent with recolonization of a disturbed area and does not show 
stressed vegetation typical of inorganic disposal:“ In -addition, the RME 
concentration of aluminum (22,026 mg/kg) is less than the average aluminum 
concentration reported for surface soil in the eastern United States (33,000 
mg/kg) (U.S. Geological Survey, 1984). The EWE concentration of chromium (24.2 
mg/kg) is also consistent with background surface soil chromium concentrations 
reported for the eastern United States (33 mg/kg).The RME concentration of 
vanadium (43.8 mg/kg) is also consistent with background surface soil vanadium 
concentrations reported for the eastern United States (43 mg/kg). Therefore, it 
is unlikely the assessment endpoint including plant biomass and/or plant cover 
availability would be reduced such that small mammal and bird populations would 
be affected at Site 13. 

iha, 

7.6.3 Terrestrial Invertebrates Risks for terrestrial invertebrates at Site 13 
are evaluated by comparing invertebrate toxicity benchmark values to RME and CT 
exposure concentrations. Table 7-8 presents the invertebrate RTVs and the RME 
and CT concentrations for Site 13 surface soil ECPCs. Invertebrate benchmark 
values are not available for aluminum, manganese, and vanadium. Therefore, it 
is not possible to quantitatively evaluate risks to terrestrial invertebrates 
from exposure to these analytes. 

EWE concentrations of ECPCs are well below the available invertebrate toxicity 
benchmark values; therefore, it is unlikely the assessment endpoint including 
invertebrate biomass and/or abundance wouldbe reduced such that small mammal and 
bird populations would be affected at Site 13. 
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Table 7-8 
Ecological Risk for Plants and Invertebrates in Surface Soil at Site 13 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 

Exposure Point Concentration’ 

Reasonable Maximum Central Tendency 
Exposure Exposure 

Plant’ 

RN 
RN Exceeded? 
(by RME/by CT) 

Invertebrate’ Plan? Invertebrate3 

Volatile Oraanic Compounds (mglkg) 

Methylene chloride 

Semivolatile Organic Compounds (mglkg) 

0.0071 0.006 l,ooO 150 No/No No/No 

bis(2-Ethylhexyl)phthalate 0.26 0.189 1,000 478 No/No No/No 

lnoraanic Analvtes (mglkg) 

NA 
:.:.:A? . . . . . . . . . . . . . . . . . . . . . . . . . 

Aluminum 22,026 16,042 50 
I;~~~~;~~~~~~~~~~~~ 
‘.‘..i.‘.‘.‘. . . . . . NA 
:~:::~::::::::r::i::~.:,:::.:.~..:,~~~:.:.:.:.: ._: . . . . . . . . (. L... . . . . . . . .,.,..,, .A.. .,.,.,.,.,...,.,~.~.:, 

Chromium 24.2 13.9 1 50 ~~~~~~~~~~~ 
. . . . . . . . . . . . . . . . . . . . . . . ::::::.: ..,...... ..:,...,.,...... . . . . . . . . . . . . No/No 

Manganese 219 95.5 500 NA No/No NA 

Vanadium 43.8 30.9 2 NA 

’ Exposure point concentrations (EPCs) are presented in Table 7-2. The RME EPCs are equal to the lesser of the maximum detected concentration and the 95 percent upper 
confidence limit. CT EPCs are equal to the mean of all concentrations. When the mean is greater than the RME EPC, then the RME EPC is used for both the RME and CT 
concentrations. 
* Plant and invertebrate RNs are presented in Appendix G, Tables G-4 and G-5, respectively. Generally, the plant RNs are the lowest observed effect concentration from 
among growth studies on plants in solid media. Invertebrate RNs are the lowest concentration lethal to 50 percent of a test population (14~day soil test on Ifisenio foetida) 
from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to invertebrate RNs; the resultant value should 
be protective of 99.9 percent of the population from acute effects (Neuhauser et. al., 1986). 
’ Comparison shown is RME EPC to RN over CT EPC to RN. 

Notes: RN = reference toxicity value. 
RME = reasonable maximum exposure. 
CT = central tendency. 
mg/kg = milligrams per kilogram. 
NA = not available. 
. . . . . . . . . . . . . ‘:;:;:;:;:;:j: 
.::::::::::::: = shading indicates exceedances. 



7.7 UNCERTAINTY ANALYSIS. The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. Table 2.5 of the GIR presents several general 
uncertainties inherent in the risk assessment process (HLA, 1998). 

Specific uncertainties associated with exposure to surface soil at Site 13 
include the following: 

. Risks to avian species may have been underestimated because bio- 
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature. As a result, potential risks associated 
with several ECPCs in surface soil were not evaluated for avian spe- 
cies. If the toxicological and contaminant transport data obtained 
from studies conducted on mammals were used to estimate risks to avian 
species, then risk estimates for birds would be higher. However, there 
is also uncertainty in assuming the metabolic functions of mammals and 
birds are similar enough to use intertaxonomic surrogates. 

. Risks to adult amphibians and reptiles species were not estimated 
because bioaccumulation and toxicity data for this taxonomic group are 
generally lacking in the literature. As a result, potential risks 
associated with ECPCs are uncertain for these species. Intertaxonomic 
surrogates were not used to calculate dietary risks to amphibians and 
reptiles because of the uncertainty associated with extrapolation of 
data from endothermic to essentially ectothermic species. It is 
unlikely that these receptors would be adversely affected, based on the 
few analytes selected as ECPCs. The ECPCs were detected at low 
concentrations and the site does not provide habitat for the most 
sensitive juvenile stages. 

/ 

. Site-specific toxicity data for Site 13 surface soil is not available. 
Phytotoxicity benchmark values used in the risk assessment were 
designed for risk screening purposes only and may not be relevant to 
the specific conditions of the surface soil at Site 13. The conserva- 
tive nature of these literature values may overestimate the actual risk 
to terrestrial plants at Site 13. Also, invertebrate benchmark values 
for several analytes are not available, resulting in an underestimation 
of risk. 

. The risks to terrestrial wildlife may have been underestimated because 
the dermal absorption and inhalation pathways were not quantitatively 
evaluated. However, risks associated with these pathways would likely 
be negligible based on the type and magnitude of ECPCs at the Site. 

Risks to small mammals may have,been underestimated because the plant 
BAFs used in the food web model to estimate dietary exposure due to 
plant consumption were derived assuming awater content in plants of 80 
percent (based on berries and the leafy portions of plants). However, 
grains generally have a water content of approximately 10 percent, and 
the BAFs used on the ERA may underestimate exposures that graminivorous 
animals experience. Although, recalculating the BAF using a water 
content of 10 percent does not significantly change the BAF and 
therefore risks would also not change significantly. 
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7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITE 13. Potential risks to ecological 
receptors including terrestrial wildlife, terrestrial plants, and soil 
invertebrates were evaluated for ECPCs in surface soil at Site 13. 

Risks associated with exposures to ECPCs in Site 13 surface soil were evaluated 
for terrestrial wildlife based on a model that estimates the amount of 
contaminant exposure obtained via the diet and incidental ingestion of sur:face 
soil. Wildlife risks are evaluatedby comparing the estimated doses for wild:Life 
species (mammals and birds) to a reference toxicity dose representing the 
threshold at which lethal or sublethal effects may occur. 

Based on the results of the food web model, lethal risks to terrestrial wildlife 
populations at Site 13 are not predicted. Although the RME and CT sublethal HIS 
slightly exceed 1 for the short-tailed shrew, population-level reductions in the 
growth and reproduction of this species are not expected to occur. 

Reduction in terrestrial plant and soil invertebrate biomass used as forage 
material was evaluated by comparing exposure concentrations for surface soil 
ECPCs with toxicity benchmarks. Although RME and CT exposure concentration of 
aluminum, chromium, and vanadium exceed their respective phytobenchmark values, 
no signs of stressed vegetation have been observed at Site 13. Therefore, 
reduction of plant biomass used as forage material at Site 13 is not predicted. 
Reduction in invertebrate biomass used as forage material is also not expected 
because RME concentrations of all ECPCs was less than available inverteb'rate 
toxicity benchmarks. 

Risks associated with exposure to ECPCs in Site 13 subsurface soil were evaluated 
for terrestrial plants and soil invertebrates. Although plant and invertebrate 
RTVs were lacking for some of the ECPCs detected in subsurface soil, it is 
unlikely these analytes would pose a threat to ecological receptors at the levels 
that they were detected. In addition, no signs of stressed vegetation have been 
observed at Site 13. 

In summary, the results of the ERA suggest that risks are not predicted for 
ecological receptors populations at Site 13. 
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8.0 CONTAMINANT FATE AND TRANSPORT 
.': .'.' 

This chapter discusses the fate and transport ofhumanhealth and ecological CPCs 
detected in soil and groundwater samples at Site 13. Fate, in the context of 
this chapter, refers to the ultimate disposition of a given CPC following its 
release into the environment. Transport refers to the mechanism(s) by which a 
given chemical released into the environment will arrive at its . fate. 
Explanation of the fate and transport of chemicals in the environment canbe very 
complicated or very simple, depending on the physical, chemical, and biological 
characteristics of the compound or metal considered and the environment into 
which that compound is released. 

Several organic compounds and inorganics were detected in soil and groundwater 
samples at Site 13. Because of the number of potential chemicals detected and 
the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussionwill focus only on those chemicals possibly posing adverse 
risk to human or ecological receptors, as identified in the HHRA (Chapter 6.0 of 
this report) and the ERA (Chapter 7.0). 

The following discussion of contaminant fate and transport is divided intlo two 
sections. Section 8.1 discusses potential migration routes of chemicals in the 
media evaluated and does not focus specifically on media of concern at Site 13. 
The site-specific persistence, fate, and transport of those compounds found to 
pose a potential risk to human health or the environment is discussed in 
Section 8.2. 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possible for 
a contaminant in environmental media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

&. Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes existing as gases at surface 
temperature and pressure may disperse or diffuse into the air and particulates 
may become entrained in air currents and thereby migrate. The extent to which 
gaseous constituents and particulate material remain airborne is a function of 
the level of excitation of the air (wind and temperature) and fate processes 
acting on the constituent and, for particulates, their density. Particulate 
material as discussedherein consists of organic compounds and inorganic material 
not otherwise present in a gaseous medium under atmospheric conditions. 

Soil -* The primary agents of migration acting on soil include wind, rainwater, 
flowing water, biological activity, andhuman activity. Wind commonly transports 
soil in the form of particulate material via salta,tion, traction, or suspension. 
Rainwater may cause soil to migrate either by flushing soil particles downward 
into the subsurface or by entraining soil particles as rainwater becomes overland 
flow to surface water bodies or other depositional areas. The amount and type 
of vegetative cover and surface disturbance affects the degree to which wind and 
water cause soil to migrate. Incidental contact with soil particles by humans, 
other animals, or even plants may provide a migration route if the soil aldheres 
to the biological agent. 

. ‘2 ,I 
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Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and may be transported in the aqueous phase. Insoluble organic compounds 
and elements may be transported in surface water via suspension. The amount of 
suspended particulate material a given surface water body can hold is largely a 
function of the water's energy and geometry; as that energy decreases, suspended 
material will settle andbecome part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

Groundwater. Groundwater is a liquid medium capable of transporting constituents 
as colloidal forms, as complexes, as pure phase liquids, or as dissolved-phase 
liquids. Organic compounds and elements generally reach groundwater either by 
being placed directly into the aquifer (e.g., disposal pits) or by leaching from 
soil or solid waste to the water table through physical or chemical processes. 
Groundwater may discharge to the land surface (seeps or springs), surface water 
bodies, other aquifers, or pumping wells. The migration of constituents via 
groundwater discharge depends on the chemical and/or physical processes acting 
upon each individual constituent in the medium to which it is discharged. . 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumedby other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediments in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

P----L .' ?i 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion ofcontaminantpersistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes controlling the persistence and fate of organic and 
inorganic compounds in the environment. Subsection 8.2.2 discusses the primary 
persistence and fate characteristics of the constituents detected at~Sites 9 and _ 
10. Subsection 8.2.3 discusses contaminant transport for Site 13. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends onvarious chemical, physical, andbiological processes. The 
predominant processes affecting the environmental persistence and fate of 
chemical constituents include solubility, photolysis, volatilization, hydrolysis, 
oxidation, chemical speciation, complexation, precipitation or coprecipitation, 
cationic exchange, sorption, biodegradation or biotransformation, andbioaccumu- 
lation. These processes are briefly summarized below. 

Solubilitv. The solubility of chemical constituents in water,is important in 
assessing their mobility in the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 

/- z 
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(i.e., groundwater and/or surface water). Generally for organic compounds, 
aqueous solubility is a function of molecular size, molecular polarity, tempera- 
ture, and the presence of other dissolved organic cosolvents. For metals and 
other inorganic parameters, solubility is generally controlled by chemical 
speciation, pH, redox potential (Eh), oxygen content, and the presence of 
dissolved and/or colloidal organic compounds (e.g., humic and ,fulvic acids) or 
other inorganic ion species (e.g., hydroxides and sulfates) (USEPA, 1979). 
Increased solubility is usually directly related to increased environmental 
mobility with groundwater and/or surface water being the principal transport 
medium. Therefore, solubility is a significant factor affecting the fate of a 
compound or element in the water environment. 

Photolvsis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i.e., usually an hydroxyl radical) reacting with and modifying 
the original compound. In general, photolysis primarily occurs within the 
atmosphere, although it may also occur to a limited extent in surface water 
and/or soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certainmetals such as mercury, arsenic, and 

i lead are capable of undergoing biologically mediated transformation (i.e., 
alkylation), forming volatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i.e., vadose zone), 
sediment, and surface water and is evaluated using Henry's Law and other 
associated chemical-specific rate constants. 

Hydrolysis. Hydrolysis involves the decomposition of a chemical compound b:y its 
reaction with water. The rate of reaction may be promoted by acid (hydronium 
ion, [H,O+]) and/or base (hydroxyl ion, [OH-]) compounds. In general, most 
organic compounds are resistant to hydrolytic reactions unless they contain a 
functional group (or groups) capable of reactingwithwater. Metallic compounds, 
however, generally dissociate readily in water depending upon the aqueous 
environmental conditions (e.g., pH and ionic strength). For metals, hydro:Lytic 
dissociation is an indirect process affecting the primary fate and transport 
mechanism of aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic compounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Soeciation. Chemical speciation is important primarily for metals 
possibly existing in multiple forms in the environment, particularly within 
aqueous matrices. In general, the aqueous speciation of metals depends primarily 
upon the relative stabilities of individual valence states (which are element- 

. specific), oxygen content, pH and Eh condition, and the presence of available 
complexing agents and/or other cations and anions (USEPA, 1979). Because various 
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metallic species exhibit differential aqueous solubilities and differential 
mobilities within soils and/or sediments, the particular speciation of an 
individual metal will greatly affect its environmental mobility. 

Complexation. For metals, complexation with various ligands is an important 
process because these complexes may be highly soluble in water. Complexation 
may, therefore, greatly enhance mobility within environmental matrices, 
particularly in groundwater and surface water, depending upon the aqueous 
solubility of the resulting complex. Complexation depends upon numerous.factors 
such as pH, Eh, type and concentration of complexing ligands, and other ions 
present (USEPA, 1979). 

, 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metallic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying affini- 
ties for different organic ligands (i.e., mercury and arsenic for amino acids and 
their derivatives) (USEPA, 1979). Metals may also form metallo-inorganic 
complexes with inorganic ligands such as carbonate, halogens (usually chlorine), 
hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex formation 
is usually favored over metallo-inorganic complexes. 

Precipitation and Coprecipitation. Both chemical precipitation and copreci- 
pitation are important removal mechanisms, particularly for metals and metallo- 
cyanides in the environment. Precipitation and/or coprecipitation reactions 
depend on numerous aqueous environmental conditions such as pH, Eh, organic 
ligands present, oxygen content, andcationic and anionic species present (USEPA, ,rq; 
1979). Depending on the specific conditions, the removal of aqueous metallic 
species and metallo-cyanides from groundwater and/or surface water can greatly 
affect a metal's environmental mobility and, hence, its ultimate fate and trans- 
port. 

Cation Exchange. Cation exchange is important primarily for metals and other 
ions that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). This 
process, therefore, can significantly affect the mobility of an aqueous metal 
cation by removing it from solution under certain environmental conditions. 1' "'. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process affecting 
mobility in the environment. This process is particularly important for the fate 
and transport of chemicals from soil or sediment to water (i.e., groundwater and 
surface water). In general, most metals exhibit a potential for adsorption to 
inorganic particulate matter and organic compounds (USEPA, 1979). Organic 
compounds also exhibit sorptive capability, but show greater variability in their 
ability to sorb to particulate or organic matter. The tendency for organic 
compounds to sorb to soils or sediment is reflected,in their organic carbon 
partitioning coefficients (K,,). K,, is a measure of relative adsorption 
potential. The normal range of K,, values is from 1 to 10' with higher values 
indicating greater sorption potential. Actual adsorption is chemical-specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, f,,, in soil multiplied by the K,, is defined as the distribution 
coefficient, K,. The K, is a ratio of the concentration adsorbed to the f--x 

concentration partitioned to water. 
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Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 
increases and the aqueous solubility decreases (i.e., low polarity and high 
hydrophobicity), the sorptive binding affinity increases (i.e., K,, increases). 
The tendency for chemical constituents to adsorb.to inorganic particulate and/or 
organic compounds is a particularly important process because sorption to soils 
and/or sediments can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme- 
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a form used by the organism. The biodegradation rate is the rate by which 
contaminants will be degraded. The rate is a function of microbial biomass and 
a chemical's concentration under given environmental conditions. When a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradation begins as the organism generates an enzyme capable of digesting 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound serving as a carbon and energy source (USEPA, 
1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important when 
evaluating the impact of chemicals in the aquatic environment. The process is 
characterizedby hydrophobic chemicals that canbe partitioned into fat and ILipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentrati,o.n factor is a measure of the concentration of a chemical in tissue 
(on a dry-weight basis) divided by the concentration in water, and is a commonly 
used parameter to quantify bioconcentration (USEPA, 1979). The process is 
significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Site 13 CPCs This section discusses the 
persistence and fate characteristics for constituents identified in the :human 
health and ecological risk assessments (Chapters 6.0 and 7.0, respectively) as 
risk drivers, To focus this section on persistence and fate characteristics, 
only those constituents identified as risk drivers and are above relevant 
standards will be addressed. These constituents are summarized below by medium 
for Site 13. 

Human Health Assessment Constituents (surface water and sediment do not occur at 
Site 13) 

. Surface soil: aluminum, arsenic, iron, manganese, and vanadium 

. Groundwater: trichloroethene, arsenic, iron, and manganese 

. Subsurface Soil: arsenic 

Ecological Assessment Constituents (surface water and sediment do not occur at 
Site 13) 

. Surface soil: Methylene chloride, BEHP, aluminum, manganese, silver, 
and vanadium 

. Groundwater: none 
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The fate and persistence characteristics of these constituents is summarized 
below by analytical fraction. .F=---% 

VB. Trichloroethene (TCE) has a relatively high solubility value. Dissolution 
of trichloroethene in infiltrating rainwater may carry the compound to groundwa- 
ter. Volatilization may be a significant fate and transport mechanism, as 
indicated by its relatively high vapor pressure. Neither hydrolysis nor 
oxidation are significant processes. Direct photolysis does not occur, but 
trichloroethene may react with hydroxyl radicals. Sorption values are low as 
well, which means the compound does not readily bind to soil or sediment. 

Methylene chloride is highly soluble, so transport via infiltrating rainwater to 
groundwater is an important transport mechanism. Like trichloroethene, methylene 
chloride volatilizes readily. Hydrolysis, photolysis, and oxidation are not 
significant processes for this compound. It has a very low sorption value. 

Biodegradation, both aerobic and anaerobic, is a significant process for both 
trichloroethene and methylene chloride. The speed atwhichbiodegradation occurs 
is a function of how long the compound has been in the soil or groundwater; the 
longer the compound is present in the environment, the better adapted the 
microbes are to enable degradation. 

Volatilization is the predominant fate and migration process near the land 
surface for both VOC compounds of concern detected at Site 13. Once these 
compounds have migrated below the land surface or to groundwater, biodegradation 
becomes a potentially significant mechanism (Howard, 1990). 

svocs . BEHP was the only SVOC of concern detected in media at Site 13. BEHP has 
a very low solubility, indicating it does not readily dissolve in water. It also 
has a relatively low vapor pressure, so volatilization is not a-significant fate 
or transport process. Neither photolysis nor hydrolysis are important fate 
processes for phthalates. BEHP has a very high sorption value, indicating that 
it will sorb strongly to soil or sediment particles. Biodegradation occurs 
slowly, but is an important fate and transport mechanism in soil or water media. 
Both aerobic and anaerobic degradation may occur, but aerobic will proceed more 
readily. All of these factors suggest BEHP is moderately persistent in the 
environment. 

Inornanics. Inorganics identified as contributing a risk exceeding USEPA and 
FDEP risk assessment criteria are aluminum, arsenic, iron, manganese, silver, 
and vanadium. Unlike organics, these elements are persistent because they do not 
degrade naturally in the environment. Their fate depends on the metabolic and 
physical or chemical processes prevalent at Site 13. Elevated concentrations of 
aluminum and iron in groundwater have been observed throughout other sites at NAS 
Whiting Field as well as background sampling locations. Based on the pistribu- 
tion patterns of these inorganics across the base, and their presence in samples 
from background locations, the elevated concentrations of aluminq%"and iron in ._ ., ;. 
surface soil and groundwater at Site 13 maybe attributable to natural occurrence 
in the environment rather than waste disposal. However, since aluminum and iron 
have been detected at concentrations above background, their presence may also 
be site related. 

Aluminum is the third most common element in the environment, though not 
generally found in elevated concentrations in groundwater. Aluminum is known to 
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complex readily and high concentrations present in soil and groundwater are 
generally due to silt-sized particles of aluminum-containing compounds often 
present as clays or aluminum hydroxides. Complexing and polymerization of the 
most common valence state of aluminum, Ale3, represents the predominant transport 
mechanism for aluminum in the environment. 

Arsenic has two stable forms in solution in groundwater, arsenate (As5+) and 
arsenite (As3+). In groundwater with pH ranging from 3 to 7, the monovalent 
arsenate anion H2As0,- is the dominant form. Upon entering surface water, via 
groundwater discharge, arsenic may partition to sediment from solutionby hydrous 
iron oxide adsorption and/or coprecipitation (or a combination of both) ,with 
sulfides in the sediment. The Eh and pH conditions of the surface water and 
sediment govern the effectiveness of these mechanisms (adsorption and co- 
precipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up in either sediments (in stream beds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

Iron is the second most abundant element in the environment though dissolved 
concentrations present in groundwater are generally low. The chemical behavior 
of iron and its solubility depend upon the oxidation intensity and pH of' the 
environmental system in which it is found. Iron exists in two valence states 
Fe'+ and Fe3+, with the Fe'+ or ferrous form the most common form of iron foun& 
in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fulvic and humic acids. 
Aerated or flowing water with a pH in the range of 6.5 to 8.5 should contain 
little dissolved iron. 

Manganese is an essential nutrient, and occurs naturally in the earth's crust and 
in freshwater and saltwater. It occurs in the Mn'+, Mn3+, Mn4+, Mn5+, Mn6+, and 
Mn'+ valence states, with the 2+ state the most stable and prevalent. In aquatic 
systems, manganese chloride and sulfate are important species. Mang,anese 
carbonates, oxides, and hydroxides are common mineral forms. 

Under acidic conditions, Mn2+ is highly soluble. Under high pH conditions, 
manganese precipitates in the hydroxide form. Sorption to organic material also 
occurs under higher pH conditions, In general, however, manganese is less likely 
to adsorb to soil or sediment than other inorganics. As a result, it is 
generally available for transport. The presence of silicates, hydroxides, and 
carbonates (common in clayey and sandy soils in Florida) provide a substrate for 
manganese adsorption, which reduces its solubility. Higher pH conditions also 
reduce the mobility of manganese (USEPA, 1979). 

Silver is relatively rare in the environment, and aquatic concentrations are 
generally low. Argentite (silver sulfide) is the most common natural mineral 
form, although silver halides and chlorides occur, and silver complexes with 
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oxides, carbonates, and phosphates are relatively common. Silver is relatively 
insoluble in most of these forms. f-b 

Silver is readily adsorbed in the presence of oxides of manganese or iron (which 
are extremely common in the natural environment). It also readily adsorbs to 
organic materials, tending to concentrate in the finer fractions of soil or 
sediment (where organic materials are concentrated). Precipitation of silver 
sulfide may occur under reducing conditions. 

Sorption and precipitation are dominant processes affecting the fate of silver 
in the environment (USEPA, 1979). As a result, silver concentrations are usually 
greater in sediment or soil than in water media. Elemental silver is quite 
stable over a wide range of environmental conditions (i.e., Eh and pH). 

Vanadium commonly exists in the V3+, V4+, and V5+ valence states. Its aqueous 
chemistry is quite complex, but overall concentrations seem to be controlledmore 
by availability of a vanadium source, rather than equilibrium considerations, 
Bioconcentration of vanadium by vegetation has been reported by several re- 
searchers. 

Based on the fate and persistence characteristics, of the CPCs, it is expected 
off-site migration of contaminants would be limited. Furthermore, organic 
contaminants, such as TCE, would be expected to degrade over time at Site 13 
while the inorganics would tend to sorb to soil. 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals via surface soil, surface water, sediment, and groundwater at Site 13. ,*---A 

Surface Soil. Transport of the CPCs in soil is dependent on several factors, as 
discussed in Section 8.1. The primary agents of migration acting on soil include 
wind, water, and human activity. Soil can also act as a source medium from which 
the CPCs are transported to other media. Transport of the CPCs from soil via 
airborne pathways is not expected to be a major transport mechanism because of 
the heavy vegetation present at Site 13. Vegetative cover is an effective means 
of limiting airborne migration and erosion of soil. Humans are effective at 
moving soil and can greatly affect the transport of soil-bound chemicals at 
hazardous waste sites. Under the current use of Site 13, human activity is not 
a major transport mechanism for the CPCs in soils. This condition may change 
based on the future land use of Site 13. 

Water can transport soil and CPCs in soil via the mechanisms of overland flow or 
the leaching of constituents from the soil to groundwater. Soil erosion, the 
physical transport of soil via surface water runoff, is currently not considered 
a major mechanism for the transport of the CPCs in soil at Site 13 because of (1) 
the relatively low grade (slope) of the land surface, (2) the heavy vegetative 
cover, and (3) the nature of the constituents remaining in the soil. 

During the period of reported active disposal at Site 13 (1979 through1984), the 
potential for physical transport of both soil and CPCs via runoff couldhave been 
a potentially significant mechanism for transport. If pits or trenches were 
excavated into the soil and waste materials were disposed of in the pits, heavy 
precipitation events could have moved the unvegetated soil around the low-lying 

Additionally, the possibility exists that the depressed areas overflowed 
,f---h 

areas. 
during heavy rain storms, because they were not covered during operation of the 
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landfill. The landfill area has subsequently been backfilled following their 
periods of use, and the-area has revegetated. However, the surface of the former 
landfill area is depressed relative to the surrounding land surface. No 
significant transport of surface soil is expected since revegetation of Site 13. 

The organics (exceptmethylene chloride) and metals detected in the soil at Site 
13 are likely to remain attached to the soil because these CPCs have relatively 
high K,, values and ultimately high soil distributionbased on the organic carbon 
content of site soil. The partitioning behavior explains why the observed 
constituents remain in the soil at Site 13 and have not leached into the 
groundwater or washed off site. 

Surface Water. There are no permanent surface water bodies present at Site 13. 
The "Y" ditch flows south and east along the western and southern boundaries of 
the site, but the ditch is topographically higher than the land surface at Site 
13, so it is not a likely receptor for Site 13 contaminants. Standing water does 
pond periodically in the depression representing the former landfill surface,, but 
the depression is not linked hydraulically to any other surface water feature. 

Currently, transport of the CPCs at Site 13 via storm water runoff is considered 
unlikely due to (1) the gentle slope of the land surface at the site, (2) high 
infiltration capacity of surface water at the sites (i.e., high soil porosity), 
(3) heavy vegetation at the site, and (4) tendency of the surface soil 
contaminants at the site to remain attached to clays or organic materials in the 
soil. 

When Site 13 was an active landfill, transport of contaminants via surface water 
runoff may have been a significant means of contaminant transport. The landfill 
was open to rainfall during its operation and it is possible intense rainfall may 
have caused overflow from the landfill depression. The landfill has been 
backfilled following closure, and the areahas revegetated. However, the surface 
remains depressed relative to the surrounding land surface. 

Sediment. There are no permanent surface water bodies at Site 13, so the only 
potential sediment transport is within the surface depression of the landfill. 

Groundwater. Migration of contaminants via overland flow is dependent on 
periodic rainfall events. Therefore, the dominant pathway for CPCs to be 
transported off site is groundwater flow. As discussed in Section 5.7,, the 
observed concentrations of the inorganics in unfiltered groundwater at Site 13 
was affected by turbidity in the groundwater samples at the time of collection. 
The groundwater samples collected in 1996 (during Phase IIB) are thought to be 
more representative of groundwater conditions at the site. Particulate material 
of larger than colloidal sizes probably does not easily move through the matrix 
of the aquifer. Colloid-sized material may be transported through the aquifer 
matrix at flow rates present in the surficial aquifer system at Site 13. 

Hydrogeology at Site 13 is discussed in Section 5.4 of this report. The aquifer 
present at the site is the surficial (sand and gravel) aquifer. The CPCs 
identified for groundwater (iron, manganese, TCE, and arsenic) are all associated 
with the surficial aquifer system. Recharge of the surficial aquifer at Site 9 

Groundwater flow \ and 10 occurs primarily by rainfall infiltration on the sites. 
direction in the surficial aquifer at Site 9 and 10 is primarily to the 
southeast, following surface topography (Figure 5-l and 5-2). The "Y" drainage 
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ditch borders the site to the west and south and ultimately discharges to Big 
Coldwater Creek approximately 2 miles east of the site (Figure l-2). 

Horizontal hydraulic gradient estimates have been developed for the Southeast 
Disposal Area, including Site 13. The gradients were calculated for 14 events 
between September 1993 and August 1997. An average gradient was calculated for 
each event (Table 5-2). The average hydraulic gradient in the surficial aquifer 
in the Southeast Disposal Area (over the 14 measurement events) is 0.0029 ft/ft 
in a southeast direction. 

Vertical hydraulic gradient data were calculated at several well pairs located 
in the Southeast Disposal Area between September 1993 and August 1997 (Table 
5-3). At most locations, during most of the measurement events, vertical 
gradients were determined to be mostly in an upward direction. This suggests the 
Southeast Disposal Area may be a groundwater discharge zone. 

Hydraulic conductivity testing was completed for the Southeast Disposal Area at 
monitoring wells WHF-11-3, WHF-13-2S, and WHF-14-2. The geometric mean of the 
average hydraulic conductivity values for the Southeast Disposal Area is 8.38 
ft/day (Table 5-4). 

Horizontal groundwater seepage velocity calculations for the surficial aquifer 
system at the Southeast Disposal Area use available hydraulic information 
(Section 5.4). The horizontal seepage velocity was calculatedby multiplying the 
hydraulic conductivity (K) by the hydraulic gradient and dividing by the 
effective porosity as shown in Table 5-5. The average linear pore water velocity 
(i.e., seepage velocity) for the Southeast Disposal Area sites was calculated to 
be 0.074 ft/day or 27 ft/yr. 

Disposal activities at Site 13 may have begun releasing contaminants to the 
aquifer approximately 20 years ago. Using a horizontal seepage velocity of 27 
ft/yr multiplied by a 20-year time frame, the total horizontal distance of 
potential contaminant migration is estimated to be approximately 540 feet. 

Using the seepage velocity presented above likely overestimates the,transport of 
potential contaminants from the site because it does not account for dilution, 
advection, dispersion, or adsorption. Dividing either the seepage velocity or 
the distance by a correction factor of 1.4 (USEPA, 1988b) may provide a more 
realistic estimate for potential contaminant migration of 386 feet. 

The potential contaminant migration of 386 feet is based in part on hydraulic 
conductivity values derived from slug test data. Slug tests provide a rough 
estimate of hydraulic conductivity more accurately measured using pumping tests. 
Slug data may differ from pump test data by up to a factor of ten (Bouwer, 1989). 
If the hydraulic conductivity value used in the calculation was decreased by an 
order of magnitude, a total migration of only 39 feet would be expected for the 
20-year history of the site. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 
., 

9.1 CONCLUSIONS. The following conclusions are based on the remedial 
investigation at Site 13, Sanitary Landfill at NAS Whiting Field: 

. Surface soil at Site 13 is moderately permeable, fine-grained clatyey 
sand and silty sand. The shallow subsurface soil (2 to 7 feet bls) 
contained interbedded sand, silt, and clay layers. The lithology of 
subsurface soil consists predominantly of silt and sands overlying well 
graded sands. Stringers of clay and poorly graded sands were common 
throughout the area. A clay layer of significant thickness (greater 
than 4 feet) and area1 extent appears to exist within the Southeast 
Disposal Areas. The layer is 15 to 25 feet thick and is located 
between 75 and 50 feet above sea level. The clay layer was not 
identified in the boring for monitoring well WHF-13-lS, indicating the 
layer may be discontinuous at Site 13 

. A geophysical survey indicated the approximate lateral boundaries of 
the sanitary landfill at Site 13. The landfill consists of tihree 
primary, north-south trending trenches occupying a combined area of 
approximately 1,750 feet by 250 feet. Several additional isolated 
geophysical anomalies were identified in the southwest quadrant of Site 
13, west of the main landfill boundaries. The isolated anomalies are 
interpreted to represent buried ferromagnetic materials. 

. Ten TAL metals (aluminum, arsenic, barium, calcium, chromium, iron, 
manganese, silver, vanadium, and zinc) were detected in surface soil 
samples at concentrations exceeding their respective background 
screening values. Detected concentrations of aluminum, arsenic, iron, 
and vanadium exceeded residential standards for USEPA Region III RBCs. 
Concentrations of arsenic also exceeded the industrial standards for 
the USEPA Region III RBCs and residential and industrial standards for 
the soil cleanup goals for Florida. 

. Mercury, phenol, and 4-methylphenolwere detected in subsurface soil at 
concentrations above the soil leachability cleanup target levels for 
Florida. These exceedances will be addressed in the Site 40 basewide 
groundwater investigation. 

. Four TAL metals (arsenic, cyanide, mercury, and sodium) were detected 
in subsurface soil samples at concentrations exceeding their respective 
background screening values. Arsenic was detected at concentrations 
exceeding residential and industrial standards for soil cleanup goals 
for Florida and the USEPA Region III RBCs. 

. TCE was detected in Phase II groundwater samples at concentrations 
exceeding the Federal MCL of 0.5 pg/R and the Florida groundwater 
guidance concentration of 3 pg/R. 

. Nine TAL analytes (arsenic, barium, calcium, iron, lead, magnesium, 
manganese, sodium, and zinc) were detected at concentrations exceeding 
their respective background screening values in groundwater samples 
collected at Site 13. Three analytes (aluminum, iron, and manganese) 

WHF-S13.RI 

FGW.07.99 9-1 



were present at concentrations exceeding their respective Federal MCLs 
and Florida groundwater guidance concentrations. 

. The water table is approximately 40 to 65 feet bls at the site. The 
groundwater flow direction is southeast across the site. The average 
horizontal seepage velocity for the Southeast Disposal Area sites was 
approximately 27 ft/yr. 

. Groundwater is the dominant transport pathway for migration of CPCs off 
site. Based on an average horizontal seepage velocity of 27 ft/yr and 
the 20-year site history, the maximum migration distance for CPCs is 
estimated to be 540 feet. Incorporation of correction factors for 
dispersion and uncertainty of slug test data results may reduce the 
migration distance to approximately 39 feet. Analytical groundwater 
data from downgradient monitoring wells do not indicate chemicals are 
migrating from the site. 

. The total ELCR at Site 13 (1x10T5), associated with exposure to soil by 
a hypothetical future resident, exceeded Florida's target risk level of 
concern (1~10~~) due to arsenic, and therefore may pose an unacceptable 
risk. This risk may be due to naturally occurring levels of arsenic. 

. 

. 

Exposure to subsurface soils at Site 13 does not pose an unacceptable 
risk based on USEPA and Florida target risk limits. The arsenic EPC 
does exceed Florida's soil cleanup goal for an industrial site. This 
risk may be due to naturally occurring levels of arsenic in Florida. 

The background levels of arsenic at Site 13 exceed Florida residential 
soil cleanup goals and may result in an unacceptable carcinogenic risk. 
It is likely naturally occurring arsenic contributes to the FDEP target 
risk-level exceedance. 

T--l 

. Groundwater at Site 13 may pose an unacceptable risk to hypothetical 
future residents (ELCR is 3~10~~) due to arsenic. Although this value 
exceeds Florida's target risk level for arsenic; the EPC for arsenic is 
an order of magnitude less than both the Federal drinking water 
standard and Florida's groundwater guidance concentration. 

. Surface soil was the only medium evaluated for ecological receptors. 

. No lethal risks are predicted for any of the representative wildlife 
species at Site 13. 

. No potential effects on growth or reproduction in the cotton mouse, red 
fox, or birds are expected as a result of exposure to surface soil. 

. Direct and indirect ingestion of surface soil by the short-tailed shrew 
may result in a potential sublethal risk such as reduction in growth or 
reproduction at the individual level, but no adverse effects are 
predicted at the population level. Sublethal effects in this species 
are related primarily to aluminum concentrations in surface soil. 

For terrestrial plants, exposure concentrations of aluminum and ---, . 
vanadium exceed their respective phytotoxicity benchmark values. 
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However, the RME value for both of these inorganics are consistent with 
published regional background values. In addition, the vegetative 
covering at Site 13 is consistent with*recolonization of a disturbed 
area, with no Sign of stress consistent with inorganics, Therefore, 
plant biomass used as forage and plant cover are not expected to be 
reduced enough to affect the bird and small mammal populations at 
Site 13. 

. RMEs of all ECPCs are well below their corresponding invertebrate 
toxicity benchmark values. No potential effects on the small mammal 
and bird populations are expected as a result of impacts to inverte- 
brates used as forage material. 

9.2 RECOMMENDATIONS. Based on the interpretation of findings from the remedial 
investigation activities, a FS is recommended for Site 13, Sanitary Landfill, to 
address the presence of arsenic in the surface soils. Although groundwater 
analytical results, summaries and conclusions are includedinthis RI report, the 
groundwater at NAS Whiting Fieldhas been designated as a separate site (Site 40, 
Facilitywide Groundwater). Therefore, chemicals in the groundwater that pose a 
threat to human and ecological receptors will be evaluated as part of the Site 
40 RI/FS. Subsurface soil samples with concentrations exceeding Florida 
leachability cleanup target levels will also be evaluated in the Site 40 RI/FS. 
The Site 40 assessment will supersede the evaluation presented in this report. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

The work and professional opinions rendered in this report were conducted and 
developed in accordance with commonly accepted procedures and protocols 
consistent with applied standards of practice. This report is based on the 
geologic investigation and associated information detailed in the text and 
appended to this report. If conditions are discovered or determined to exist 
differing from those described, the undersigned geologist should be notified to 
evaluate the effects of any additional information on the assessment described 
in this report. The remedial investigation for Site 13, Sanitary Landfill, was 
developed for NAS Whiting Field in Milton, Florida, and should not be construed 
to apply for any other purpose or to any other site. 

Eric A. Blomgerg 
Professional Geologist 
P.G. No. 1695 './::-.W -'h: y 's -kc e .-. -.-. .I" _ e 

Date 
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APPENDIX A 

GEOPHYSICS 



3.2.4 Site 13 - Snnitarv tindfill 

3.2.4.1 General 

Site 13 is located on the eastern property line of south field, and a road runs N-S along the long 

axis of the site. The geophysical survey location map for site 13 is shown in Figure 3-18. 

A twenty foot line spacing was used on the lines from ON to 12OON, and line spacing of 40 ft was 

used from 120s to ON and 12OON to BOON. This site is mostly open, with the exception of the area 

between 200W to 4OOW, 80N to 240N, which was covered with slash pines. 

3.2.4.2 Magnetics 

The total magnetic field data is presented in Figure 3-19. The data shows two linear features 

which trend roughly N-S from approximately 80s to 166ON, with a shorter parallel feature between 7OON 

to 11OON. 

The anomaly of the greatest magnitude at this site lies between 1OON to BON, and 270W to 

200W. The magnetic signatures indicate that this anomaly contains a significant amount of ferromagnetic 

material. To the north and west of this are other high magnitude magnetic anomalies. At 3OE, 1720N 

there is an isolated magnetic high. 

During the surveying of the magnetic data, a vehicle was stuck in the mud at OW, 460N and is 

apparent on the magnetic data set. 

3.2.4.3 EM Induction Data 

The conductivity data (Fig. 3-20) shows a linear conductivity high running from approximarely 80s 

to 164ON along 40W. Another ridge of high conductivity parallels this to the west from 740N to 12OON. 

The area between 80N to 2405. and 200W to 4OOW, shows scattered localized anomalies. The in-Phase 

data set for site 13 (Fig. 3-21) shows in-phase anomalies consistent with those of the conductivity data. 

13 



3.2.4.4 Results 

The interpreted landfill boundary is shown in Figure 3-18. The landfill appears to be a series of 

GIled trenches approximately 1,750 ft long, and.approximately 2.50 ft wide at its widest point. 
/ 

In the area between 8ON to 240N and 20W to 4OOW, there are high amplitude magnetic 

anomalies. In this same area, the conductivities appear to be close to that of background. Where there 

are conductivity anomalies, there are also in-phase anomalies, which indicates that changes in conductivity 

are likely to be caused by buried metallic% The general character of the conductivity and magnetic 

signatures in this area leads to the interpretation that large amounts of ferromagnetic metals were buried 

in this arer The greatest concentration of ferromagnetic metals in this area :s interpreted to lie along line 

140N between 270W and 230W. An anomaly at 3OE, 172ON is present on both magnetic and conductivity 

data sets, and is believed to be caused by buried metals. 
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Naval Air Station Uhiting /d, Milton, Florida 
Site 13 Subsurface Soil Data 

Lab Sample Ntier: 22927002 22927003 22927005 22927006 
Site WHITING WHITING WHITING WHITING 

Locator 13SsO201 13SSO302 13sso503 13SS0503A 
Collect Date: 06-OCT-92 06-(XT-92 06-OCT-92 06-OCT-92 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE OUAL UNITS DL VALUE PUAL UNITS DL 

ClP VOLAliLES 90-sow 
Chioromethane 
Bromomethane 
vinyl chloriti 
chloroethene 
Hethylene chloride 
Acetone 
Carbon dikulfide 
l;l-Dichloroethtine 
l,l-Dichloroethane 
1,2-Dichlotioethene (total) 
Chloroform 
l,Z-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride ._ 
gromodichlaromethane 
1,2-Dichtoropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibrcwchloromethsne 
1,1,2-Trichloroethane 
genrene 
trens-1,3-Dichloropropene 
granoferm. 
4-Methyl-t-pentanone 
2-Hexanone 
TCtrachltiroethene 
foluene 
1.1.2.2-tetiachloroethane 
Cirl&&nrene 
EthV\benzene 
styrene 
Xylenes (total) ~ 

. .... 
bii(i-thldroethyij &ti\iti 
2-ChldrophWbl 
1,3-~ichloro&nzen& 
1,4-Dichtordbenre& 
1,2-Dichlorobenrene 
2-M&thylphwwl 
?,2-oxybisCl-Chlordproljbnci 

,..' &-&thyl&wl ::. .+.:Y., 
%-Nitroso-di-ii-pr~tiiriitnt 
Hexichtoroetli&ne. 
Nitiobentene .". :' 
*sophor& ..- .,. .:- 

2-Nitro#~enot 
2,4-Dimcthyl$z&nol I::. 

,. :: :: ” . . 

/ ..,. :: ‘: > ‘>. ,’ 

wf kg 
13 u 
13 u 
13 u 
13 IJ 
13 UJ 
865 
13 u 
13 u 
13 u 
13 IJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1: : 
13 u 
13 u 
13 u 
13 u 
13 u 
25 

w/kg 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
ml u 
430 U 
430 u 
430 0 
430 UJ 
430 UJ 
430 u 
430 U 

us/kg 
w/kg 
w/kg 
::: 
w/kg 
WI/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
us/kg 
ug/kg 
w/kg 
w/k9 
w/kg 
Wk6 
w/kg 
w/kg 
ugfk6 
w/kg 
w/k6 
w/kg 
w/kg 
w/k6 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
w/kg 

::: 
w/kg 
w/kg 
w/kg 

:: 
1: 
:: 
13 

1: 

3: 

1: 

i: 
13 

:: 

1: 
13 

1: 

:i 

1: 

1: 

:: 
13 
13 

430 
430 
430 
430 
430 
430 
4311 
430 
430 
430 
430 
430 
430 
430 
430 

11 u 
11 u 
11 u 
11 u 
11 UJ 
67 J 

1: ;: 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 0 
11 u 

1: : 
11 u 
11 u 
11 u 
11 u 
11 u 
2J 

380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U -.. . 

3:: 
380 U 
380 UJ 
380 UJ 
380 U 
380 U 

us/kg 
Wkg 
w/kg 
w/kg 
ugfkg 
w/kg 
us/ kg 
wf kg 
w/kg 
us/kg 
w/kg 
w/kg 
q/kg 
w/kg 
w/kg 
Wkg 
wf kg 
wf kg 
w/kg 
w/kg 
w/hi 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
ug/ kg 
us/kg 
Wkg 

w/kg 
Wkg 
us/kg 
Wkg 
w/kg 
wf kg 
w/kg 
w/kg 
ug;kg 
w/kg 
w/kg 
w/kg 
W kg 
w/kg 
w/kg 

11 56 U 
11 56 U 

11 56 56 u IJ 
11 56 UJ 
:i 700 56 U J 

1: :z :: 
11 56 u 
11 5i, u 
:: 270 56 U 

ii 56 56 U u 

:1 :t : 

:1 56 56 U U 

:i :t ii 

11 56 56 u u 

11 
1; 

14 Y 
56 U 

1: 56 56 U u 

ii 56 56 U U 

:i 
11 

380 .i%l J 
380 370 u 

38D 380 % tl 
380 37Qu 
380 376 u 
380 370 u 
380 370 u 
389 1200 
380 : 31011 
380 370 u 
384 370 UJ 
380 370 UJ 
380 
380 % ; 

u9/k9 
w/kg 55: 
ugfkg 

$2 
:t 

us/kd :f 
us/ kg 
ug/ki! :: 
w/kg 
us/kg 5: 
w/k4 
WkB zi 
u#kg 
wf kg 
w/kg 

; 

w/kg 56 
w/kg 
w/kg ::: 
w/kg 
wfkg ::: 
w/kg 

2::: 
:t 

w/k6 55: 
us/kg 
w/kg :: 
uwkg 
Wkg ::: 
w/kg. 
w/k6 zt 
ugfkg. 
Wkg z:: 
ugikg : 56 

31 u Wkg 
31 u w/kg 
31 u w/kg 
31 u Wkg 
31 UJ 

580 J ::g 
31 u w/kg 
31 u w/kg 
31 u w/kg 
31 u Wkg 

31 u 31 0 ::g 
270 w/kg 

31 u w/kg 
31 u w/kg 
31 u w/kg 
31 u w/kg 
31 u w/kg 
31 u w/kg 
31 u usf kg 
31 u us/kg 
31 u w/kg 

31 u 31 u ::: 
34 wf kg 
19 J uglkg 
31 u uglkg 
10 J us/k6 
31 u Wkg 
31 u w/kg 
31 u wf kg 
31 u w/kg 
12 J w/h 

130 J w/kg 
410 u w/kg 
410 u w/kg 
410 u w/k6 
410 u w/kg 
410 u us/kg 
410 u w/kg 
410 u w/k6 
wo Wka 
hi0 U &$/kg 
410 u us/kg 
410 UJ ug/kg 
410 UJ uef kg 
410 u w/kg 
410 u w/kg 

ii 
31 
31 
31 

:1 
31 

;1 
31 

:1 
31 
31 

;1 

i1 

:1 
31 

:1 

:1 

;1 

31 

i1 
31 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 



Naval Air Station Uhiting Field, Milton, FLorida 
Site 13 Subsurface Soil Data 

Lab Sample Number: 22927002 22927003 22927005 22927006 
Site UHITING UHITING UHITING WHITING 

Locator 13SSO201 13sSO302 13sso503 13SSO503A 
Collect Date: 06.OCT-92 06-OCT-92 06.OCT.92 06.OCT.92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNlTS DL VALUE QUAL UNITS DL 

bis(2-Chloroethoxyy methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenze 
Naphthblene 
4-ChloroaniIlne 
HexachLorobutadiene 
4-Chloro-3-methylphenol 
2-Hethylnaphthalene 
Hexechlorocyclopentadiene 
2,4,i+Trichlorophenol 
2,4,5-frichlorophenol 
2-Chloronaphthaleni 
2-Nitroaniline 
Dimethylphthalete 
Acenaphthylene 
Z,&Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-DinitrophenoL 
4-Nitrophenol 
Dibenrofuran 
2,4-Dinitiotoluene 
Diethylphthalate 
4-Chlorophenyl-phenytether 
Fluorene 
4-Nitroaniline 
4,6-Dfnitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-6romophenyl-phenylether 
Hexachtorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthratenc 
Carba2ole 
Di-n-butytphthalate 
f luorenthti 
P’ype 
ButyWm~lphihaiate 
3,3-Dichlorobemidin 
8bn2b (a) inthrdcene 
Chrysirne 
bis(2-Ethyl&yi) phtheldte 
Di-n-octytphtha!at$. 
Dent6 (b) fluoraritim+ 
e&n28 <t, )I 

Wkg 

430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u wf kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u wf kg 
430 u us/kg 

1000 u w/kg 
430 u w/kg 

1000 u w/kg 
430 u us/kg 
430 U wf kg 
430 UJ w/kg 

1000 u w/kg 
430 u w/kg 

1000 UJ w/kg 
1000 u w/kg 
430 u w/k6 
430 UJ w/k6 
430 u w/kg 
430 u wf kg 
430 u w/kg 

1000 u w/kg 
1000 u m/kg 
430 u w/kg 
430 u w/kg 
430 u ugf kg 

1000 u w/kg 
430 u w/kg 
430 u ug/ kg 
430 u w/kg 
430 UJ wf kg 
430 u w/k6 
430 u Wk6 
430 u ugf ka 
430 U w/k6 
430 u wf kg 

430 U 430 UJ z$:; 
430 u us/kg 
430 u w/kg 
430 UJ ug/kg 
430 u us/kg 
430 u w/k6 

430 u 430 u :;: 

2.2 u w/kg 

430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

1000 
430 

1000 
430 
430 
430 

1000 
430 

1000 
1000 
430 
430 
430 
430 
430 

1000 
1000 
430 
430 
430 

1000 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
43O 
430 

Eii 
430 

2.2 

: 

380 U w/kg 
380 U wf kg 
380 U w/kg 
380 U us/kg 
380 U w/kg 
380 U ugf kg 
380 U w/kg 
380 U m/kg 
380 U Wkg 
380 U w/kg 
920 U Wkg 
380 U W kg 
920 U w/kg 
380 U w/kg 
380 U w/kg 
380 UJ w'kg 
920 U w/kg 
380 u w/kg 
920 UJ w/kg 
920 U w/kg 
380 U wf kg 
380 UJ w/kg 
380 U w/kg 
380 U wf ks 
380 0 wf kg 
920 U w/kg 
920 U w/h 
380 U W kg 
380 U w/kg 
380 U w/kg 
920 U w/kg 
380 U w/kg 
380 U w/kg 
380 U W kg 
380 U w/kg 
380 U w/kg 
380 U w/k6 
380 U us/kg 
380 U wf kg 
380 U wf kg 
380 U w/k6 
430 UJ ug/kg 
380 U ugf kg 
380 U w/kg 
380 UJ wf kg 
380 U w/k6 
380 U W kg 
380 U w/k6 
380 U w/k6 

2u w/b 

..% 

380 370 u w/kg 370 
380 370 u w/kg 370 
380 370 u wf kg 370 
380 510 Wka 370 
380 370 u w/kg' 370 
380 370 u 370 
380 370 u 

::: 
370 

380 370 u us/kg 370 
380 370 u w/kg 370 
380 370 u ugfkg 370 
920 900 u 
380 370 u 

$2 900 
370 

920 900 u w/kg 900 
380 370 u 

zig 
370 

380 370 u 370 
380 370 UJ ug/kg 370 
920 900 0 ug/kg 900 
380 370 u w/kg 370 
920 900 UJ 900 
920 900 u W$ 900 
380 370 U uaf k§ 370 
380 

:z HJ 

m/kg 370 

380 380 370 u zig z;i 
380 370 u 370 
920 900 u 

:;:: 
900 

920 900 u ugfk6 900 
380 us/kg. 
380 ;7$ 11 us/ kg % 
380 wkg 
920 2; Y w/kg 2 
380 370 U 370 
380 370 u 

2;:. 
370 

380 370 u w/kg 370 
380 
380 

;;g ;J $2 % 

380 u 370 ugfht 
380 370 u 

% 
380 370 u :;: 370 

380 E :: us/M 380 wf kg 5: 
380 410 J ugfkg 370 
380 370 u w/kg 370 
380 370 u w/k6 370 
380 
380 

zii ZJ ug'kg 370 

380 370 u ~:~~ 

370 

380 
380 

z: :: w/kg 5x 
w/hi 370 

410 u w/kg 
410 u wf kg 
410 u w/kg 
140 J w/kg 
410 u w/kg 
410 u w/k6 
410 u ugf kg 
410 u us/ kg 
410 u wf kg 
410 u us/k6 

1000 u wf kg 
410 u w/kg 

1000 u W kg 
410 u w/k6 
410 0 ugf kg 
410 UJ wf kg 

1000 u W kg 
410 u w/kg 

1000 UJ w/kg 
1000 u wf kg 
410 u W kg 
410 UJ us/kg 
4:: w/kg 

ugfk6 
410 u w/kg 

.lOOO u w/kg 
1000 u w/kg 
410 u w/kg 
410 u ,ug/kg 
410 u uaf kg 

1000 u wf kg 
410 u ugf kg 
410 u w/kg 
410 u w/k6 
;N$ f ug/kg 

w/kg 
410 u w/k6 
410 u w/kg 
410 u w/kg 
410 U w/k6 
410 u wf kg 
410 UJ ug/kg 
410 u w/kg 
410 u w/k6 
410 UJ w/kg 
410 u w/kg 
410 u w/k6 
410 u w/k6 
410 u Wk6 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

1000 
410 

1000 
410 
410 
410 

1000 
410 

1000 
1000 
410 
410 
410 
410 
410 

1000 
1000 
410 
410 
410 

1000 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

2 1.9 u WkD 1.9 2.1 u w/kg 2.1 



Site 13 Subsurface Soil Data 

Lab Sample Nunber: 22927002 22927003 22927005 22927006 
Site WHITING WHITING WHITING WHITING 

Locator 13SSO201 13ssO302 13sso503 13SS0503A 
Collect Date: 06-OCT-92 06-OCT-92 06-OCT-92 06-OCT-92 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

b&AK 
delta-BHC 
gemn&BHC (Lfndane) 
Heptdchlor 
Aldrin 
Heptachlor cpoxide 
Endosutfan I 
Oieldrin 
biJ"nE 

EndOsUlfan I1 
4,4-DDO 
Endo!&tfan sulfate 
4,4-DOT 
Hethoxychlor 
Endrin ketone 
Endrin irtdehyde 
alpha-Chlordane 
gams-chlordane 
foxaphene 
Aroclor-1016 
AroClOr-1221 
Aroclor-1232 
Aroclor'l242 
Aroclor-1246 
Aroclor-1254 
Aroclor-1260 

ijwP HilALS AND CYANIDE 
Aluninun 
Antimony 
Arsenic 
Barim 

~~1P 
Calciwi 

.: $ilva<,- ,. '.,'.. ;. i'.',; : :. 
: sfJ&m ,;. ,.. ',', 1, ,;- ,, 

.; Th$l tih .; ) :: ..I., "'. 
., 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 

2: i 
413 u 
4.3 u 

22 u 
4.3 u 
4.3 u 
2.2 u 
2.2 u 
220 u 

43 u 
87 u 
43 u 
43 u 
43 u 
43 u 
43 u 

mgfka 
23900 

2.9 U 
6.5 
7.5 J 

.2 J 
.69 U 
130 J 

I22 J 
5:8 J 

16200 

d J 
41.6 

.2 J 
2.1 J 
158U 

'.. .CP u 
.$3J 
206 J 
.37 u 

44.6 
10.2 

w/kg 
w/kg 
uafkg 
wf ka 
w/kg 
W kg 
uaika 
uafkg 
us/kg 
us/b 
W ka 
ualka 
ualka 
uaf ka 
w/kg 
uaf ka 
uafkg 
w/kg 
w/kg 
w/kg 
ua/ka 
us/kg 
uafka 
us/kg 
w/kg 
usf ka 
uafb 

::: 
::: 
2: 
:*5 
413 
4.3 

2:: 

:*i: 
i2 

14 
2:2 
2.2 
220 

i; 

:i 

:i: 
43 

40 
12 

2 
40 

1 
7000 

1: 

2; 

100: 

.: 
8 

'"7 
2 

1000 

4 
4 

::: 
2u 

::: 
2u 

3.; L! 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 

20 u 
3.8 U 
3.8 U 

2u 

20: i 
38 U 
77 u 
38 U 
38 U 
38 U 
38 U 
38 U 

10700 
2.8 U 

t:; J 
.16 J 
.67 U 
151 J 

15.9 
.75 J 
3.9 J 

13500 

2:: J 
21.7 

.16 J 
1.2 u 
154 u 
.48 U 

.5 J 
211 J 
.36 U 

38.2 
6 

w/kg 
ua/ka 
uafka 
wlka 
uaf ka 
ua/ka 
ua/ka 
uafka 
ua/ka 
ua/ka 
us/kg 
uaika 
w/kg 
uaf ka 
uaf ka 
uafka 
ua/ka 
uaika 
ua/ka 
w/kg 
uafka 
us/kg 
w/kg 
wf kg 
ua/ka 
uafkg 
w/kg 

ma/kg 
m/kg 
ma/kg 
ma/kg 
ma/kg 
ma/kg 
ma/kg 
mg/ka 
ma/kg 
Wka 
m/kg 

::: 
w/kg 
ma/kg 
m/kg 
w/kg 
mgika 
w/kg 
m/kg 

;:: 
mgfka 

: 
: 
5 
2 

i:X 

::t: 

:*t 
3:8 

20 

::: 
2 
2 

200 
38 

375 

:x 

ii 

40 
12 

2 
40 

1 

100: 

1; 
5. 

20 

100: 

.: 

100: 

1. 
1000 / 

1; 
4 

14800 
3.7 J 
4.1 
7.1 J 
.I7 J 
;"p: y 

17.3 
1.3 J 
.5J 

"E 
74:8 J 
22.5 

4.2 
2.5 U 
180 J 
.48 u 
.62 J 
206 J 
.37 u 

40.1 
7.3 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 

1% 
317 u 
3.7 u 
3.7 u 

i.5 i 
::; ; 

i9 u 
3.7 u 
3.7 JJ 

:-; i 
190 u 
37 u 

iE 

37 u 
37 u 
37 u 

w/kg 
w/kg 
uafka 
ua/ka 
ug/kg 
w/kg 

::g 
uafka 
uaf k9 
w/kg 
w/kg 
ua/ka 
ua/ka 
ua/ka 
uafka 
uaika 
us/b 
ug/kg 
uaf kg 
uafkg 
ua/k9 

~~~ 
us/kg 

$2 

2.1 u w/kg 
2.1 u W ka 
2.1 u ua/ka 
2.1 u wf kg 
2.1 u ug/ka 
2.1 u w/kg 
2.1 u w/kg 
4.1 u ug/ka 
4.1 u us/kg 
4.1 u uafka 
4.1 u w/kg 
4.1 u ug/ka 
4.1 u uaika 
4.1 u ua/ka 

21 u uafka 
4.1 u ug/ka 
4.1 u uafka 
2.1 u UaJka 
2.1 u uafka 
210 u uafka 

41 u uafka 
84U ug/ka 
41 u ualkg 
41 u ua/ka 
41 u ua/ka 
41 u us/kg 
41 u uaika 

11500 
2.9 U 
3.4 

.I:,: 

.64 u 
194 J 

16.2 
.63 J 
5.3 J 

12200 

7::: J 
15.1 

.08 J 
2.5 U 
140 IJ 
.49 u 
.52 J 
195 J 
.37 u 

34.9 
6.8 

m/kg 
w/kg 
mgfka 
ma/kg 
ma/kg 
Wka 
ma/kg 
ma/kg 
ma/kg 
ma/kg 
m/kg 
w/kg 
m/kg 
w/kg 
m/kg 
mgika 
m/kg 
Wka 
fwfka 
w/kg 

:::x 
ma/kg 

2.1 

::; 

::i 

f:i 

411 

:*1 
4:1 

t-l 
il 

t-1 
2:1 4 

rooi. 
1: 

2; 

iooi 

.: 
8 

1000 

: 
1000 

1: 
4 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Subsurface Soil Data 

Cyanide 

22927006 Lab Sanple Number: 22927002 22927003 22927005 me..*- 
1llNli Site WHITING WHITING WHITING 

13ssO302 13sso503 1:: :s0503A Locator 13SSO201 
06-OCT -92 06-oCT-92 06-ocl-92 Collect Date: 06-ml-92 

VALUE WAC UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

1 .l u ma/kg 1 .12 J ma/kg 1 
.l u ma/kg 1 .I u ma/kg 

Yotat p;etrolem hydrocarbons 
Total orgbnic carbon 

m/kg 
ma/kg 

ma/kg 
w/kg 

ma/kg 
ma/kg 

mgfka 
mg/ka 



d, Hilton, Florida 

Lab Sample Number: 22526007 33701007 22526008 33701008 
WHITING UHITING UHlTlNC Site WHITING 

13-SL-02 13-SL-02 Locator 13-SL-01 13-SL-01 
18-AUG-92 18-AUG-92 18-AUC-92 Collect Date: 18-AUG-92 

PUAL UNITS DL VALUE QUAL UNITS DL VALUE WAL UNITS DL VALUE PUAL UNITS DL VALUE 

. . 
:Li, VtlLATlLES 90-SW 

tz”,‘“‘““‘pzt 

Vinyl chloride 
Chloroethans 
Methylene chloride 
Acetone 
Cerbon disUlfide 
i,l-Dichlorotthene 
l,l-Dichloroethane 
1,2-Dichloroethene <total) 
chloroform 
1,2-Oichloroethane 
2-Butanone 
l,l,l-Trtchloroethane 
Carbon-tetrachlorlde 
Bromodichloromsthane 
1,2-Oichloropropane 
cis-1,3-DichLoropropen@ 
Trichloroethens 
oibromochloromethane 
1,1,2-Trichloroethsne 
Benzene 
trans-1,3-QichLoropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toiwne 
1,1,2,2-fetrachloroethane 
Chlorobentene 
Ethylbenrene 
Styrene 
i(yLenls <tote0 

twnoi 
bis(2~ChtoroethyL) iithtr 
2-chtorophtnol 
l,$-BichLorobenxe& 
l;4-Dichtorobenzens. 
1,2~Oichlorobontene 
l-N~thvl&cr#l 

Nftro&n2~: -: ‘1’: :’ 

: 
. . 

uaf ka 

uaf kg 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370u 
370 3 
370 u 
3m u 
370 u 
370 u 

ugfka 11 u uafka 
uaf kg 11 u uafka 
ugf ka 11 u ugfka 
ugfka 11 u uaf ka 
uafka 15 UJ uafka 
ual ka II UJ uaf ka 
uaf kg 5u us/kg 
uaf kg uaf kg 
uaf kg :: ugf kg 
wf kg 
uafkg ii: 

uaf kg 
ugf ka 

uaf kg 5u w/kg 
us/ kg 11 u uaf ka 
us/kg ug/ka 
uaf kg :i uaf ka 
uafka 5u uafh 
uaf kg 5u uaf kg 
w/kg 5u uaf ka 
ugf kg 5U uafka 
uaf kg uaf ka 
uafka :: us/ ka 
uaf ka 
uaf ka :i 

us/ kg 
wf ka 

ugf kg 5u uaf kg 
ugf kg 11 U uafka 
uaf ka 11 u uafkg 
uaf ka 5U wf kg 
uaf ka 
uaf ka ;ki 

uaf ks 
uaf ka 

w/kg 
uafka ::: 

uaf ka 
uaf ka 

uafkg 
ugfka El 

ugf kg 
uaf ka 

ugf kg 
uaf kg 

::g 
uaf kg 
uafka 
uaf kg 
us/hi 
Ltg/kg 
w/kg 

::z 
uafka 
uafka 
us/kg 

370 
370 
370 
370 
370 
370 
370 
370 

i: 
370 
370 
370 
370 
370 

uafkg 
uaf kg 
us/ kg 
uaf ka 
uaf kg 
uaf ka 
uaf ka 
uaf ka 
ua/ka 
uafka 

- uaf kg 
us/kg 
uaf kg 
wfka 
uafka 

. us/kg 
ug/kg 
wf kg 

:;:: 
ugfkgi 

* uaf ka 
w/b 
uafkg 
uaf kg 
uaf kg 

. uafka . us/kg 
wf kg - uaf kg 

- ugikg 
uafkg 

L ugtkti : 
l us/kg 

.” 
* ;;k$ 
; 

::g 
L w/kg 
. uaf kg 

ugfkg 
- w/kg’ 

wf kg 
. us/k9 
I us/kg 
* Wka 
- ugfkg 
- ug/kg .. 

., pi 

370 u us/kg’ 370 
3m u ug/ka -’ 370 
370 u ugfkg L 378 
370 u 
370 u 

ug/kg : ;;; 
ugf kg 

370 u ua/ka 370 
370 u Wka 370 

::; :: 
Wk9 
w fkg iii 

‘;m II a”” Iug!k9 370 
370 u wlkg - 370 

% :: 
us/kg 370 
us/kg 370 

El t 
us/ kg 
uaf kg ;:x 

11 U us/ kg 
11 u wfka 
11 u uafka 
11 u ugf kg 
13 UJ uafkg 
11 UJ uaf kg 

2: 
uaf kg 
us/kg 

6U ua/ka 

2: 
uaf kg 
us/kg 

I’: i 
uaf ka 
uaf ka 

8:: 
ugf ka 
uaf ka 

6U uaf ka 
6U uaf kg 

ttl 
uaf kg 
us/ ka 

t: 
ugf kg 
Wka 

iii! 
us/b 
ua/ks 

I': i 
us/kg 
ua/ka 

11 u uaf ka 
6U ua/ka 
6U ug/ka 
6U ua/ka 
6U ua/ka 
6U ua/ka 

2 
ua/ka 
ua/ka 

ugf ka 

:;t: 
uaf kg 
uafka 
ualkg 
us/kg 
uaf kg 
ugf ka 
w/kg 
ugika 

- w/kg 
uaf kg 
us/kg 
uaf ka 

11 

1: 
11 

6 
11 
6 
6 

f 
6 
6 

11 
6 
6 

f 

: 

f 

t 

I? 
11 

f 

8 

t 
6 



bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Tiichlorobentene 
Naphthalene 
4-Chioroanillne 
Hexachlorobutadiene 
4-Chloro-f-methylphenol 
2-Hethylnaphthalew. 
Hexachlorocyclopentadiene 
2,4,6-Trichlotopheho( 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroani~ine 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-binitrotoluene 
Diethylphthalate 
4-chlorophenyl-pherwlether 
f 1 uorene 
t-Nitroaniline 
4,6-Dinitrd-2-methylphenol 
i(-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachloro&nrerie 
Pentdchlorophenol 
Phenanthreti 
Anthraceti 
Carbarole 
Di-n-butplphthalate 
Fluoranthe* 

Naval Air Station Uhiting Field, Milton, Florida 
Site 13 Surface Soil Data 

33701008 Lab Sample N&r: 22526007 33701007 22526008 

WHITING WHITING UHITING WHITING Site 
Locator 13-SL-01 13-SL-01 13-SL-02 13-SL-02 

18-AUG-92 18-AUG-92 18-AUG-92 18-AUG-92 Collect Date: 
VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

370 u w/kg 370 w/kg 370 
370 370 u 

ug/ kg % E ugf ks 370 u w/kg 370 u w/kg 370 

370 u u&kg 370 
u 

w/kg 
370 

370 u usiks 370 u ugfkg 
370 

370 u w/kg 370 
u 

ugfkg 
370 

370 u w/kg 370 u w/kg 370 

370 u w/h 370 z7l-l 
370 

370 UJ wf kg .?I Y u III w/kg llnlka I -a, .-I; 370 

370 u us/kg 370 U us/kg cl 
1800 u w/kg 1800 U w/kg 1800 

370 u w/kg 370 U w/kg 370 
1800 U wf kg 1800 U 1800 

370 u w/kg 370 U 370 
370 u ug/kg 370 U 370 

370 u us/kg 370 U 370 
1800 U w/kg 1800 0 1800 

370 U ugf kg 370 U 370 
1800 U w/kg 1800 U 1800 
1800 U w/kg 1800 

370 u w/kg 370 :: 
1800 
370 

370 u us/kg 
370 u w/kg 33;: 

U 370 

370 u us/kg 370 :: 
370 
370 

370 u w/kg 370 U 370 
1800 U us/kg 1800 
1800 U w/kg 1800 :: 

1800 
1800 

370 u m/kg 370 U 370 
370 u w/kg ..370 U 370 
370 u w/kg 370 U 370 

1800 U w/h 1800 1800 
370 u w/kg 370 i 370 
370 u w/kg 370 U 370 

x 

370 
370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 

1800 
370 
370 
370 

1800 
370 

1800 
1800 

370 
370 
370 
370 
370 

1600 
1800 
370 
370 
370 

1800 
370 
370 

370 w/kg u 
ugf kg 

51 J Wks 
61 J w/kg 

370 u w/kg 
730 u ugf kg 
370 u us/ kg 
370 u w/kg 

95 J ugf kg 
370 u w/kg 
370 lJ ugf kg 
9711 ” a/kg 
-I,” u us/kg 
370 u w/kg 
370 u w/kg 
370u w/b 

370 
370 
37d 
370 

FE 
370 
370 
370 
370 
370 

358 
370 
370 

8.9 

w/kg 
w/kg 
us/kg 
w/kg 
ugfks 
w/kg 
Wkg 
w/kg 
usfks 
us/kg 
us/kg 
w/kg 
w/kg 
ugfkg 
ugf ks 
ug/ kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
ugf kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
ug/ ks 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

:ii 
370 
370 

37578 
370 
100 
370 

w/kg 
w/kg 
w/kg’ 
W kg 
w/kg 
w/kg 
ug/ki 
us/h 
us/kg 
us/kg 
uslka 
w/kg 
w/hi 
us/kg 
us/kg 
us/kg 
ugikg 
w/kg 

z::: 
w/kg 
Wkl 
w/kg 
w/kg 
ugf lifj 
mike 
w/kg 
w/kg 

::i: 

~:~~ 
ugfkg 
uglkg 

zg 
w/hi 

376 
370 
370 
370 

Et 
370 

w/kg 
ugf ks 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
us/kg 
ud kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/b 
ugf kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kc! 
w/kg 
w/kg 

2:: 
w/kg 
w/kg 
w/kg 
us!/ kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

Pyre& 
Butylbemyiphthrlate 
3,3-Di~hldroberiti~i~ 
Ben20 (a) entlirectnc 
Chrysem. 
bis(2-Ethylh&l) &helate 
Di-n-octylphthalate-. 
Senio (b) fluoranthene 
~m20 (kj flwranthme 
eel20 (8j pyr* ..:::.: ;l I*~ gj,*,J;edj wrm,:., 

CLP PiSlfCiDEti/P@S ti 
slpha-BHC ‘. ‘. ,,:: 8.9 U w/kg w/kg 

380 
370 
370 
370 
370 

;:i 
370 

9.1 u w/kg 9.1 w/kg 



Site 13 Surfact 

Lab Sample Number: 22526007 33701007 22526008 33701008 
UHlTlNG UHITING WHITING WHITING Site 

Locator 13-SL-01 13.SL-01 13-SL-02 13.SL-02 
Collect Date: 18-AUG.92 18.AUG.92 18-AUG.92 18.AUG.92 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE WAL UNITS DL 

beta-SHC 
delta-BHC 

gamma-BHC (Lindame) 
Heptachlor 
Aldrin 

Heotachlor epoxide 
&iosulfan 1. 
Dieldrin 
4,4-DDE 
EndFin 
Endo&lfan II 
4,4-DDD 
Endosutfen sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endi-in aidehyde 
al@a-Chlordane 
gamaa-Chlordane 
foxaphene 
Aroclor-1016 
ArocLoPl221 
Aroclor-1232 
Arocior-1242 

8.9 u 
8.9 u 
8.9 u 
8.9 u 
8.9 U 
8.9 u 
8.9 u 

18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
18 u 
89 U 
18 U 

89 u 
89 U 

180 U 
89 U 
89 U 
89 u 
89 U 

Arocior-1248 89 U 
Arocior-1234 180 U 
Aroclor-1260 180 U 

AntiaTM)i 
Arsenic 
Barim. 
BeAH$f : y 

Calcium 
chr&& .'. :. 
CObdi 
copp& 
frotl .R',:. 
Lead. '. 
Meg&&&. .:. ~, .' .: ,, 

Manocinese' .' .. 

msfkg 
14100 

2.7 U 

5:; J 
.07 J 

.6 U 
525 J 

11.6 
.34 UJ 
9.2 

8150 
5.8 
172 J 

32.8 
-04 J 
2.4 u 
132 U 
.46 u 
,74 J 

; 181 J 
.35 u 

.. 23.1 
13.2 

w/kg 
wl kg 
w/kg 
ugfkg 
ugf kg 
ugf kg 
w/kg 
w/kg 
usI kg 
ugf ks 
w/kg 
uw'kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
ugf kg 
w/b 
w/kg 
ugf ks 
ugf kg 
ugf kg 
W kg 
w/kg 
wf kg 
w/kg 

m/kg 
mgfks 
w/kg 

2::; 
w/kg 
w/kg 
mgfkg 
w/kg 
m/kg 
rrrgfkg 
mglkg 
w/kg 
msfkg 
m/kg 
ndkg 
mgfkg 
mglkg 
rmfkg 
mgfkg 
m/kg 
m/kg 
m/kg 

40 
12 

4: 
1 
1 

1000 

1: 
5 

20 

loall 

.: 

100: 
1 

ioo: 

120 
4 

. . 

8.9 
8.9 

t :8 
8.9 
8.9 
8.9 

18 
18 

1: 

1x 
18 
a9 
18 

89 
89 

180 
89 
89 

ii; 
89 

180 
180 

ugf kg 
ugf kg 
w/kg 
w/kg 
ugf kg 
ug/kg 
ugfkg 
w/kg 
w/kg 
wf kg 
ugf kg 
w/kg 
w/kg 
w/kg 
wf kg 
ugf kg 
W kg 
ugf ks 
ugf kg 
ugf kg 
wf kg 
ugf kg 
ugf ks 
ud kg 
ugf kg 
us/kg 
ugf kg 

msfks 
mgfkg 
au/kg 
msfks 
mgfkg 
mgfkg 
am/kg 
w/kg 
mgfkg 
m/kg 

;:5 
mgfkg 
m/kg 

::g 
m/kg 
mgfkg 
IiSikj 
mgfkg 
m/kg 
mgfkg 
mgfka 

9.1 u 
9.1 u 
9.1 u 
9.1 u 

8*i z 
9:1 u 

18 U 
18 U 
18 U 
18 U 
18 u 
18 U 
18 U 
91 u 
18 U 

w/kg 
w/kg 
ugf kg 
us/kg 
wf kg 
w/b 
ugfkg 
wf kg 
ugf kg 
m/kg 
wf kg 
wf kg 
ugf ka 
Wks 
uf kg 
us/kg 

91 u 
91 u 

iao u 
91 u 

81 1 

PPt z 
180 U 
180 u 

wf kg wrw 
ugf kg ugf kg 
w/kg w/kg 
us/ kg us/ kg 
us/kg us/kg 
wf kg wf kg 
ugf ke ugf ke 
wf kg wa 
ugfkg 
ugfkg 
W/W ug/kg 

193oD 
2.8 u 
3.9 
7.6 J 
108 J 
.61 U 
143 J 

18.6 
.73 j 
5.9 

i4900 
5.8 

2: J 
.Li5 J 
2.8 J 
135 u 
A7 u 
.76J, 

2:: :' 
41.3 

8.2 J 

dfki dfki 40 40 
w/kg w/kg 12 12 
rag/kg. rag/kg. 2 2 . . ,* 
m/kg 49 
msfk$ : 

Fg:$ iOOll 
mike 
mike 1: 

:::z 2: 
mlki 
mfkri 100: 

z$:: .: 
m/kg 
m/kg. 100: 
msfkri 
m/kg :: 
mf kg. iDD0 

::s 1: 
m/kg 4 

z-1 
9:1 

8-1 
9:1 
9.1 

It 
18 

;: 
18 
18 
91 
18 

;t ;t 
180 180 

t1 t1 
91 91 
91 
f 't 31 

180 10 
180 I00 

w/kg 
wf kg 
ugfkg 
wf kg 
usi kg 
w/kg 
wf kg 
wf kg 
ugfkg 
w/kg 
W kg 
ugf ks 
W ks 
ugf ks 
ugf ks 
ugf kg 
w/kg 
wf kg 
ugf ks 
wf kg 
ugf kg 
ugf kg 
ugf kg 
ugf kg 
us/ kg 
ugfkg 
ugf kg 

m/kg 
mgfkg 
m&g 
mgfksi 
mgfkg 
m/kg 
m/kg 
w/kg 

g:t:: 
m/kg 
m/kg 
m/kg 
m/kg 
w/kg 
mgfkg 
mgfkg 
mgfkg 
m/kg 
@/kg 
m/kg 
m/kg 
mgfkg 



Naval Air' Station Whiting Field, Milton, Florida 
Site 13 Surface Soil Data 

Lab Sample Number: 22526007 33701007 22526008 33701008 

Site UHITING UHITING UHITING WHITING 

Locator 13-SL-01 13-SL-01 13-SL-02 13-SL-02 

I&AUG-92 l8-AUG-92 
Collect Date: 18-AUG-92 18-AUG-92 

VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

1 m/kg .25 U mg/kg 1 m/kg 

iota1 pctroi&n hydrocarbons 
Total organic carbon 

-24 u m/kg 

m/kg 
m/kg 

w/kg 
mgfb 

mdx! rim/kg 
L w/kg m/kg 

Cyanide 



Hilton, Florida 
Site 13 Surface Soil'Data 

? 

Lab Snmle N&r: 22526009 33701009 22526010 33701010 _--~~ - ---.r 
Site UHITING UHITING UHITING UHITING 

Locator 13-SL-03 13-SL-03 13-SL-04 13-SL-04 
18.AUG-92 18-AUG-92 I&AUG-92 I&AUG-92 Collect Date: 
PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE 

CLP VOLATILES Q&SW 
chlorcmathene 
Bromomethane 
Vinyl chloride 
Chloroethane 
Hethylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
l,l-dichloroethane 
1,2-Dichloroethene (total) 
chloroform 
1,2*Dichloroethane 
2-twtanone 
l,l,l-Trichloroethan 
Carbon tetrachloride 
Bromodichlor~thane 
1,2-Dichloropropane 
cis-t,3~Dichloropropene 
Trichloroethene 
Dibromochloranethane 
1,1,2-Trichloroethan 
Benzene 
trans.1,3-Dichloropropene 

.' Broriwform 
4+ethy(-2+entanone 
2-Heximomi 
Tetrachloroethene 
fo~uene 
1,1,2,2-fetrachloroethane 
Chlorobentene 
EthylbtnzeM 
Stvrene 
--*- -- 7 XVleneS <total1 . 

w/kg 
w/kg 
W kg 
w/kg 
w/kg 
w/kg 
uQ/kQ 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
uQ/ kQ 
Wks 
w/kg 
us/ kg 
w/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
us/kg 
ug/ kg 
w/kg 
ugf kg 
us/kg 
w/kg 
ugf kg 
w/kg 
Wkg 
w/kg 
w/kg 

11 u 
11 u 

^ 
. 

11 u 
11 u 
12 UJ 
11 UJ 

::: 
5u 
5u 
5u 
5u 

11 u 
5u 
5u 
5u 
5u 
5u 

:"u 

::: 
5u 

1: : 
11 u 

E 
5u 

:i 
5U 
5u 

w/kg 
w/kg 
ugf kg 
w/kg 
us/kg 
w/kg 
Wkg 
w/h 
w/kg 
w/kg 
ug/ kg 
w/kg 
w/kg 
w/kg 
us/kg 
ug/ kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
ug/ kg 
ugf kg 
us/kg 
ug/ kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 

. 

L - 

. 

e 
I 
. 

. 

. 

. 

irgfkg 
w&i 
uf kg 
us/k@ 
w/b 
tig/kg 
ug/kg 
w/kg 
uQ/kQ 
us/kg 
w/kg 
ugfh 
W kg 
w/kg 
w/kg 
us/ kQ 
ug/k@ 
w/kg 
Wke 
w/kg 
uQ/kQ 
uQ/ ks 
w/kg 
w/kg 
Wkg 
w/kg.. 
w;: '; 

w/b 
w/kg 
w/kg 

11 u w/kg 
11 u ug/ke 
11 u w/kg 
11 u w/kg 
13 UJ Wks 
11 UJ w;z 

fl: w/kg 
6U w/kg 
2:: ugf kg 

w/kg 
6U w/kg 

11 u ugf kg 
6U w/kg 
2: uglkg 

w/kg 
2: ug/ kg 

w/kg 
6U w/kg 

f"u 
ug/kg 
Wkg 

fi 
us/kg 
w/kg 

6U w/kg 
11 u w/kg 
11 u w/kg 

60 w/kg 
6U ug/kg 
6U w/h 
6U uaf kg 

:tl 
us/ kg 
w/kg 

6U w/kg 

1: 
11 
11 

6 
11 

2 
6 

t 
6 

11 
6 

t 

t 
6 

t 
6 
6 

1: 
11 

t 

f 
6 

t 

bLp: ‘SEliiVOLATiLES QO-SW w/kg 
370 u 
370 u 
37Du 
370 u 
37oU 

w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 

380 u 
::: ! 
380 U 
380 U 

u t&kg 
U Wkg 
U w/k@ 

380 w/kg 
380 ua/ke 
380 us/kg 
380 UQ/kQ 
380 XYJ us/kg 

I. 
Phe 
kia 

nO1 
,,,(2-chlijroethy\~ Cther 
7-Chlorophenol 

Dichldrtini&ii$ 
i:&Dichisrob&tti. 

- -.. 
1.3- 

ugf kg 
w/kg 
Wb 
w/kg 
w/kg 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Surface Soil Data 

Lab Sample Nwber: 22526009 33701009 22526010 33701010 
Site UHITING UHITING WHITING UHtTING 

Locator 13-SL-03 13.SL-03 13-SL-04 13.SL-04 
Collect Date: 18.AUG-92 18-AUG.92 18-AUG-92 18.AUG.92 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chlorapropane) 
4-Hethylphenol 
N-Nitroso-di-n-proPYylaIsine 
Hexachloroethene 
Nitrobenzene 
Isophorone 
2-Nitro@u?nol 
2,4:Dietethylphenbl 
bls(t-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-trichlorobenzee 
NaDhthalene 
4-Chloroanilibe 
Hexachlorobutadiene 
4-chloro-3-methylphenol 
2-Hethvlnaohthalene 
Henachiorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-Trichlorophenol 
t-Chloronaphthalene 
2-Nitroaniline 
DimethylpMhalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dibitrophenot 
4-Nitrophenol 
Dibentafuran 
2,4-Dinitrotoluene 
Diethylphthelate. 
:;$~~phenyl-phenylether 

4-Nitroaniline 
4,6-Dinitro-i!-meti\yi~enol 
N-Nitrosodiphenyttiine, 
4-Qroniophenyl-phebylether 
Hexachlorobentene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Ciirbarole 
Di-n-krtylphthalati; 
PluoPenthwi+ 
pyc#)&:...:'. ,; ,...:: :,i; 

Qutylbenrylphthalrt~ 
3,3-Dichlorobenrid~~ 
Qenro (a),athracene 

%~%+lhexylj pi&late 
', .' ; ', -. 

: .:. 
.., . ,:.'. . . . . . . . . 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
37Du 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 U 
370 u 
370 u 
370 u 
370 UJ 
370 u 

1800 U 
370 u 

1800 u 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 U 
1800 u 
370 u 
37Du 
370 u 
370 u 
370 u 

1800 U 
1800 u 

370 u 
37Du 
370 u 

1800 u 
370 u 
370 u 

370 u 
3MU 

33; i 
730 u 
370 u 
37DU 
370 u 

wf kg 
wf kg 
wf kg 
w/kg 
‘JQfkQ 
wf h! 
w/kg 
ugf kg 
w/kg 
us/k@ 
wf kg 
w/kg 
w/kg 
ugf kg 
w/kg 
ug'kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
Wk@ 
us?/ kg 
w'k@ 
ugf kg 
w/kg 
ugfkg 
us/ kg 
w/kg 
ugf kg 
us/k@ 
u@/kSi 
us/kg 
w/kg 
UQI kQ 
UQf kQ 
wf k@ 
WI kg 
us/ kg 
u@‘kg 
UQ’kQ 
wf kg 
wf kg 
ugf kg 
w/kg 
ug'ks 
w/k@ 
w/k@ 
w/kg 
w/kg 
us/kg 
w/kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 

1800 
370 
370 
370 

1800 
370 

1800 
1800 
370 
370 
370 
370 
370 

1800 
1800 
370 
370 
370 

1800 
370 
370 

370 
370 
370 
370 

37: 
370 
370 

. 

wf kg 
ugf kg 
w/kg 
‘-ml k@ 
ugf kg 
w/kg 
wf k@ 
w/kg 
wf kg 
wf kg 
UQf kQ 
us/ kg 
ugf kg 
w/kg 
ugf kg 
ugf kg 
w/kg 
w/kg 
w/kg 
ugf kg 
ml k@ 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/k@ 
us/k@ 
w/kg 
W k@ 
UQ’kQ 
‘41 k@ 
ug’k@ 
UQf kQ 
ugf kg 
wf kg 
UQ’kQ 
ug’k@ 
wf k@ 
w/k@ 
UQ’kQ 
ugf kg 
w/kg 
wf kg 
W k@ 
ugl kg 
wf kg 
uQ/ kQ 
u@/ kQ 
‘JQf kQ 
w/kg 
w/k@ 

. . 

. ’ 

380 u W kg 380 
380 u wf kg 380 
380 U UQI kg 380 
380 u ugfkg 380 
380 u ugl kQ 
380 u uglkti ii: 
380 u WI kQ 380 
380 u us/kg 380 
380 u Us/k@ 386 
380 u ugf kg 380 
386 u UQ'kQ 380 
380 u w/kg 380 

2: : WI ugf kQ kg 380 380 
380 UJ uQ/kQ 380 
380 u uglkb 380 
380 u UQ'kQ 380 
380 u WI k@ 380 
380 UJ w/hi 380 
380 U UQ'kQ 380 

1800 UJ ug/kQ 1800 
,380 U U@f kg 380 

1806 u ug/kQ 1800 
380 U u@f kQ 380 
388 U iqfkg 380 
380 U Us/k@ ,380 

i800 UJ U@'kQ 1800 
380 u ugf kg 380 

;g; y 9;;; 
1::: 

E i 
u@/kg 380 
W'kB 380 

380 U W kQ 380 
380 u Us'kQ. 380 
380 Li it@'k@ 380 

1800 UJ @'kg 1800 
1800 UJ 1800 
380 U 

~Q;JQ;; 
380 

380 0 us/k@ 380 
380 u M/k9 380 

'2: ii 
UQ'kQ 
us/k@ 'iii 

380 U W k@ 380 
UQf kQ 

300 u UQI kQ 380 
380 u w/k@ 
38ou us/kg %I 

E Y og'kQ 
380 

380 U 
;;z-, 

;EJ 

380 0 450 :z 

ug’k@ 
w/kg 
w&Q 
WI kQ 
w/k@ 
w/k@ 
u@/ kQ 
U@‘kQ 
U@‘kQ 
UQf kQ 
u@f kQ 
wf kg 
WI k@ 
wf kg 
w/kg 
ugf kg 
WI kg 
uQ/kQ 
W kg 
w/k@ 
WI kQ 
'JQ'kQ 
UQI kQ 
UQf kQ 
UQf kQ 
us/k@ 
UQf k@ 
W kg 
wf kg 
wf ks 
ugf k@ 
w/k@ 
w/k@ 
WI kg 
ug’kg 
ugf kg 
W k@ 
w/kg 
WI k@ 
w/k@ 
w/kg 
WI k@ 
w/kg 
ugl kg 
us/k@ 
us/ kg 
w/k@ 
UQ'kQ 
w/k@ 
w/kg 
W kQ 
WI kg 



Site 13 Surface-&oi I Data 

Lab Sample Number: 22526009 33701009 22526010 33701010 
Site UHITJNG UHITJNG UHITJNG UNJTJNG 

Locator 13-SL-03 13-SL-03 13-SL-04 13-SL-04 
Collect Date: 18-AUG-92 18-AUG-92 18-AUG-92 la-AUG-92 

VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE DUAL UNJTS DL VALUE PUAL UNITS DL 

Di-n-octylphthalete 370 IJ w/kg 370 
Benzo (b) f Luoranthene 370 u w/kg 370 
Bento (k) fluoranthene 370 u w/kg 370 
Benz0 (a) twrene 370 u w/kg 370 
fndeno (1,&3-cd) pyrene 370 u w/kg 370 
Dibenro (e,h) anthrscene 370 U w/kg 370 
Benzo (g,h;i) perylene 370 u w/k@ 370 

CLP PE&ICtDES/PCBS %SOU 
al@m-BHC 
bet&i-BHC 
delta-Witi 
ganmi-BHC (Lindane) 
Neptachlor 
Aldrin 
Heptdchlor epoxide 
EndOWlfan I 
Dieldrin 
4,4-DDE 
Et&in 
Endosulfan II 
4.4-000 
yxp;fan sulfate 

M&hoxychlor 
En&in ketone 
Endrlti eldehyde 
alpha-Chlordane 
gemwChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroctor-1254 
Ar&lo~-126D 

CLP nE1iis AND CVAN~DE 
Altiiti 
Antimony 
AFsenic. 
BWiUll 

wsgf?esbii 
. . . . 

w/kg 
8.9 U 
8.9 U 
8.9 U 
8.9 U 
8.9 U 
8.9 U 
8.9 U 
8.9 U 

18 IJ 
18 U 
18 IJ 
18 U 
18 U 
18 U 
18 U 
89 U 
18 U 

89 U 
89 U 

180 II 
89 u 
89 U 
89 U 
89 U 
89 U 

180 u 
180 u 

Wku 
10908 

:*: u 
5:9 J 
.06 J 
.61 U 
350 J 

.:i J 

8@ 
4.6 
107 J 

w/b 
w/kg 
w/kg 
w/kg 
w/kg 
Wku 
uuf kg 
w/kg 
Wkg 
w/kg 
uuf ku 
wf ku 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/b 
us/kg 
w/kg 
wf kg 
uuf kg 
w/kg 
uuf kg 
w/kg 
w/kg 
w/k@ 
w/kg 

hu/k@ 
mu/kg 
mu/kg 
mu/kg 
mu/kg 
mu/kg 
mglkg 
m/kg 
n&u 

2:: 
mu/kg 
mu/kg 

X:i 

fl:X 
8.9 

5:: 
8.9 

:BB 

:: 
18 

i8 
89 
18 

40 
12 

2 
40 

1 

100: 

1: 

2; 
1 

1000 

w/kg 
wf ku 
w/kg 
Wku 

w/kg 
wf kg 
w/kg 
w/kg 
uufku 
wf ku 
w/kg 
w/kg 
w/kg 
wf ku 
w/kg 
w/kg 
w/kg 
w/kg 
uuf kg 
wf kg 
us/kg 
us/kg 
us/ kg 
us/ ku 
wf ku 
us/b 
w/kg 
wlku 
us/kg 
w/kg 
w/kg 
w/kg 

i$; 
mu/kg 
m/kg 
mu/kg 
m/kg 
mu/kg 
mgiku 
mu/kg 

I$: 
mu/kg 
mu/kg 

380 U 
380 U 
380 U 
380 U 
%I0 UJ 
380 UJ 
380 UJ 

9.2 u 
9.2 U 
9.2 U 

8-5 
9:2 

:: 
U 

9.2 U 

‘if : 
18 U 
18 U 
18 U 

18s : 
18 u 

5 :: 
. 

92 U 
92 U 

180 U 
92 u 
92 U 
92 U 
92 U 
92 U 

180 u 
180 u 

20900 
2.9 U 
6.9 
9.1 J 
-16 J 
.64 u 
355 J 

!?.? 
1.3 J 
5.2 J 

15500 
10.5 
87.5 J 

w/kg 380 
w/ kgi 380 
w/kg 380 
m/kg 380 
w/kg 380 
Wkg 380 
w/kg 380 

Wkg 
w/kg 82 
w/kg 9.2 
ugfkg 
w/kg 83 
us/k@ 
us/kg 82 
w/kg 9.2 
m/kg 
wf kg 
us/ kg 

ii 
w/kg 18 
w/kg 
us/kg i8s 
w/kg 
w/kg ii 
w/kg 18 
us/kg 
dg/kg 
ug/kg 8: 
w/kg 180 
icgfkg . . 
ug/kg,: ii 
u&k@ ',,. 92 
ug/kg 
w/k@ ;s 
wfkg 180 
w/kg 180 

&i/kg 40 

g:$ 12 2 
w/kg 40 
mgfkg 
mu/kg : 
z;tx 1000 

ti/ka 1: 

g:: 

::tt: 

,i 

1000 

w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 

ug/kg 
uuf kg 
us/ kg 

::t: 
uuf ku 
‘a/ kg 
w/kg 
uuf kg 
w/kg 
w/kg 
Wku 
w/kg 
ugf kg 
ugf kg 
ug/kg 
w/kg 
w/kg 
ug/ kg 
uuf kg 
us/kg 
w/kg 
us/kg 
us/kg 
w/kg 
Wku 
wf kg 
W kg 

mgfkg 
w/kg 

::kkB 
mu/kg 
w/kg 
mslks 
ma/kg 
msiku 
Wku 
w/kg 
Wku 
mgfkg 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Surface Soil Data 

Lab Sample Number: 22526009 
Site WHITING 

Locator 13-SC-03 
Collect Date: 18-AUG-92 

VALUE OUAL UNITS DL 

18.7 
.04 J 
2.4 U 
133 u 
.46 U 
.39 J 
173 J 
.35 u 

26.5 
7.8 J 
.24 U 

mu/kg 
mu/kg .: 
mu/kg 8 
mu/kg 1000 
mgfkg 
mu/kg : 
mu/h 1000 
w/kg 
Wku 1: 
mufku 4 
mu/kg 1 

ma/k" .a - -*,I." CM/b#l 

33701009 22526010 _ _ _ . 
UHITJNG UHJTJNG UHlTJNG 

13-SL-03 13-SL-04 13-SL-04 ._ -- ~. 
18-AUG-92 18-AUG-92 18.AUG-92 

VALUE CIUAL UNJTS DL VALUE PUAL UNJTS DL VALUE PUAL UNITS DL 

mu/ ku 62.1 mu/kg 
.: 

m/kg 
mgf ku .04 J mu/kg mgfkg 
mu/kg 2.5 U m/k@ 8 mgfkg 

m/kg 140 u mu/kg 
mu/kg .48 u mu/kg 'OOY 

s&k@ 
m/kg 

mu/kg 1.2 J mu/kg 2 - Wkg 

mu/kg 193 J m/kg 1000 mu/kg 

mu/kg -37 u m/kg mu/kg 

mgfku 42 mu/kg 1: mu/kg 

mu/kg 10.8 J mu/kg 4 mu/kg 
w/kg .25 U mu/kg 1 - w/kg 

iTIlK 
mu/kg 

s3701010 

Manganese 
Mercury 
Nickel 
Potassilm 

;ftzp 

Sodium 
Thattim 
Vanadiun 
2ihC 
cyanide 

._... .I 
Tom petroleun nyarocarbons 
Tote\ organic carbon 



-. 
d, Milton, Florida 

Site 13 Surfact 2 I Data 
j _’ 

Lab Sample Nmber: 22526011 33701011 22526012 33701012 
Site UHITJNG UHJTJNG UHJTJNG UHJTJNG 

Locator 13-SL-05 13-SL-05 13-SL-05A 13-SL-05A 
Collect Date: 18-AUG-92 18-AUG-92 18-AUG-92 18-AUG-92 

VALUE QUAL UNJTS DL VALUE DUAL UNITS DL VALUE PUAL UNJTS DL VALUE PUAL UNITS DL 

CLP VOLATLLES 90-S% 
chlorcmethane 
Branometha~ 
Vinyl chloride 
Chlbroethane 
Hethylene chloride 
Acetone 
Carbon dfsulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
chloroform 
1,2-Dichloroethane 
2-Dutenone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
&modichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
DibromochLoromethane 
1,1,2-Trichloroethana 
Benzene 
trans-1,3-Dichlordpropene 
Dromoform 
4-Methyl-2-pentanone 
Z&Helianone 
Tetrachloroethene 
ioluene 
1;1,2,2-TetrachlCroethane 
Chlorpknrene 
EthyLbcnteM 

uuf ku 

w/kg 

ugf ku 
uuf kg 
uuf kg 
wf kg 
w/kg 
us/kg 
uuf kg 
w/kg 
w/kg 
ugf ku 
uuf ks 
w/kg 
ugf kg 
ugf ku 
w/kg 
uuf ku 
ugf ku 
us/ kg 
wf ku 
wf kg 
wf ku 
ugf kg 
uuf ku 
us/ ku 
usI ku 
wf kg 
uuf ku 
uuf kg 
uuf kg 
uuf ku 
wf kg 
uuf ku 
wf kg 

390 u ugfk9 
390 u 
390 u ::g 

f2 t: 
ugf kg 
uuf kg 

390 

% - 
390 : 
390 - 

12 u 
12 u 
12 u 
12 u 
17 UJ 
12 UJ 

:ii 

t:: 
6U 
6U 

12 u 
6U 
6U 

2:: 

2: 
6U 
6U 
6U 
6U 

12 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

uuf ku 
ugf kg 
w/kg 
us/ ku 
w/kg 
uuf ku 
ugf ku 
ugf ku 
w/kg 
wf kg 
uuf ku 
uuf ku 
uuf ku 
uuf ku 
wf ku 
uuf kg 
wf ku 
wf kg 
W kg 
W kg 
uuf ku 
uuf kg 
wf kg 
uuf ks 
uuf ku 
ugf ku 
wf kg 
us/ kg 
uuf kg 
usi kg 
wf ku 
uuf kg 
uuf kg 

uuf kg 
wfku 
uuf ku 
wf kg 
ugf kg 

1: 
12 
12 

1: 
6 
6 

2 
6 

1: 
6 

2 
6 

t 

f 
6 
6 
6 

:: 
6 

f 

t 
6 
6 

ugikg 
w/kg 

::g 
uu/ku 
ugf kg 
us/ ku 
wf ku 
ugf kg 
u&g 
ugf kg 
ud ku 
W kg 
w/kg 
uuf kg 
uuf ku 
W kg 
us/ kg 
w/kg 
us/kg 
ugf kg 
ugf kg 
us/ kg 
w/kg 
wf ku 
wf ke 
Wku 
us/b 
w/kg 
ugfkg 

i$: 
w/k9 

4gd u w/kg 400 

::x !i 
'w/kg 400 
wfke 400 

-400 u ugfkg 400 
400 U uufkg 400 

12 u ugf kg 
12 u wf kg 
12 u uuf kg 
12 u wf kg 
13 UJ ugf kg 
12 UJ wl ku 
6U uuf ku 
6U uuf ku 
6U ugf ku 
6U wf kg 
6U uuf kg 
6U wf ku 

12 u uuf kg 
6U ugf ku 

t:: 
ugf kg 
us/ ku 

f:: 
ugf ku 
us/ kg 

6U w/kg 
6U wf kg 

l:uu 
us/ kg 
uuf ku 

6U us/ kg 

1; uu 
ugf kg 
ugf ku 

12 u us/ ku 
6U ugf kg 

2: 
ugf kg 
uuf kg 

6U ugfkg 

fi 
ugf kg 
ugf ku 

6U ugf kg 

w/kg 
w/k9 
uuf kg 
uuf kg 
w/k9 

12 
12 

:: 
6 

12 
6 
6 

ii 
6 
6 

12 

8 
6 

t 
6 

f 

t 

1: 
12 
6 

f 
6 

t 
6 



Naval Air Station Uhiting Field, Hilton, Florida 
Site 13 Surface Soil Data 

Lab Sample Nunber: 22526011 33701011 22526012 33701012 
Site WHITING WHITING UHITING UHITING 

Locator 13-SL-05 13-SL-05 13-SL-05A 13-SL-OSA 
Collect Date: 18-AUG-92 18-AUG-92 18-AUG-92 18-AIJG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE WAC UNITS DC 

1,2-Dichloyobenrene 
2-Methylphentil 
2,Z-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propytemine 
Hexechloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4~Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthelene 
4-Chiorodnikine 
Hexachlorobutadiene 
4-Chloro-3mthylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentediene 
2,4,6-frichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroenitint 
Dimethylphthalete 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acentiphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
oibenrofuran 
2,4-Dinitrotoluene 
Diethy\phthalste 
4-Chloraphenyl-phenylether 
Fkuorine 
4-Nitroaniline 
4,4-Diirjtro-2-methylphenot 
il-Nitrosod~phenylamin~ 
4~Brmophtnyt-phinyltther 
Htxachiorobenrent 
Ptntach\orophenol 
Phenanthrene 
Anthr&ne 
Cartirole 
0i.wbutylph&alatQ " 
Fimr&th&&-J . . . . 

hthblstt 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 IJ 
390 u 
390 u 
390 UJ 
390 u 
390 u 
390 u 
390 UJ 
390 u 

1900 UJ 
390 u 

1900 u 
390 u 
390 u 
390 u 

1900 UJ 
390 u 

1900 UJ 
1900 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1900 UJ 
1900 UJ 
390 u 
390 u 
390 u 

1900 u 
390 u 
390 u 

^ 
390 0 
390 u 

:Ei i 
to0 UJ 
390 u 
390 u 
3900 

w/kg 
w/kg 
us/kg 
us/h 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
Wkg 
w/kg 
W kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 

$1; 

:::: 
w/kg 
w/kg 

390 
390 
390 
390 

E 
E8 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

1900 
390 

1900 
390 
390 
390 

1900 
390 

1900 
1900 
390 
390 
390 
390 
390 

1900 
1900 

390 
390 
390 

1900 
390 
390 

390 
39p 

%!i 
2 
390 
390 

w/kg 
w/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
us/kg 
ug/ kg 
w/kg 
w/kg 
us/kg 
ugf kg 
w/kg 
w/kg 
q/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
us/ kg 
w/kg 
w/kg 
uglkg 

400 u ugfkg 400 
400 u w/kg 400 
400 u us/kg 400 
400 u w/kg 400 
400 u ug/kg 400 
400 u uglkd 400 
400 u icg/kg 400 
400 u w/kg 400 
400 u w/kg 400 
400 u w/kg 400 
400 u ug/b 400 
400 u tie/kg 400 
400 u w/kg 400 
400 u w/kg 400 
400 UJ w/kg 400 
400 u w/kg 400 
400 u wf kg 400 
400 u w/kg 400 
400 UJ W kg 400 
400 u w/kg 400 

1900 UJ w/kg 1900 
400 u w/kg 400 

'~% z u&g 1900 
400 

400 u ://t; 400 
400 u Ug/kg 400 

1900 UJ w/kg 1900 
400 u us/ kg 400 

1% ;J ;$E; 
1900 
1900 

400 u Wkg 400 
400 u w/kg 400 
400 u W&i 400 
400 u uglkg 400 
400 u w/kg 400 

1900 UJ W[;. 1900 
1900 UJ 1900 

400 u w/kg 400 
400 u w/kg 400 
400 u w/k9 400 

1900 u w/kg 1900 
400 u ;:t(k: 400 
400 u 400 

ugfkg 
400 u ugfkg 400 

txz : uglkg 400 400 
400 u 2:: 400 

% ii" E$t; 
800 
400 

400 u Wkg 400 
645 w/kg 400 

w/kg 
ugf kg 
w/kg 
ugf kg 
ug/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
ug/kg 
us/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
ug/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/h 
w/kg 



Naval Air Station Uhiting tli 
Site 13 Surface So 

Lab Sample N&r: 22526011 33701011 22526012 33701012 
Site UHITING UHITING UHITlNG UHITING 

Locator 13-SL-05 13-SL-05 13-SL-05A 13-SL-OSA 
Collect Date: 18-AUG-92 18-AUG-92 18-AUG-92 18-AUG-92 

VALUE WAC UNITS DL VALUE QUAL UNITS DL VALUE OUAL UNITS DL VALUE WAC UNITS DL 

Di-n-octylphthalete 
Benzo (b) fluoranthene 
Benro (k) fluoranthene 
Bent0 (I) pyrene 
hdeno (1,2,3-cd) went 
Dibenzo (a,h) anthracqe 
~ento (B,h,i) perYlme 

CLP PES~1C’IDWPCBS !XJ-SOU 
alpha-BHC 
beta-BHC 
delta-BHC 
gd-BtiC (Lindane) 
tteptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
En&in 
Endosutfen If 
4,4-DOD 
Endosu(fan SUlfCitt 
4,4-DOT 
Mtthoxychlor 
Endrin ketone 
Endrfn etdehyde 
aLpha-Chlordane 
&ma-Chlardane 

‘. Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
AroClor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-j26D 

CL:,52 AI& &NM. 

;$$r 

Biiriuin,,,: 
Beryllii& y ', 
c*ju& ., ', '-: 1.. 
C&ei*., .: ,.- ., ,' ~::::.::.:,.., 

:, f &r;%fQ, ;.:..: .: '. .,:,, '. ,.; (:. ._, ',. 
c&jtt 
c*i;:, ., .; ,, ;':. 1;:: 
trar ., .' 
Led :::' 

'. ., 

Haetm 
:'.I : . . ..'.,,.p 

'. ., .; 
,. . '. 

", 
; ,..j,.: . . ,.. .., ..:. ..,. .,: :;,, ..,..', . . ,: ..:.: . . ./,... : 

390 u w/kg 
390 u ugl kg 
390 u w/kg 
390 u w/kg 
390 UJ wf kg 
390 UJ w/kg 
390 UJ w/kg 

ugl kg 
9.5 u 
9.5 u 
9.5 u 
9.5 u 
9.5 u 
9.5 u 
9.5 0 
9.5 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
95 u 
19 u 

w/kg 
uglkg 
wlkg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
us/kg 

;:t; 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
w/kg 
w/kg 
w/kg 

95 u 
95 u 

190 u 
95 u 
95 u 
95 u 
95 u 
9s u 

190 u 
190 u 

m/kg 
10500 

2.9 U 

;-d J 
-06 UJ 
.65 U 

'i-1 J 
.h J 

timi 
3.2 

57.5 J 

w/kg 

:::: 
mgfkg 
mglkg 
m/kg 
mslica 
mgfkg 
mglkg 
m/kg 
nwlkg 
m/kg 
m/kg 

w/kg 
wf kg 
w/kg 

400 u us/kg 400 
400 lJ u&kg 400 
400 u us/kg 400 

w/kg 400 u 
w/kg 400 UJ 
ugf kg 400 UJ 
w/kg 400 UJ 

us/k; 400 
w/kg 400 
wf kg 400 
wf kg 400 

w/kg 
us/kg 
w/h 
ugf kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
ug/ kg 
wf kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 

mglkg 
w/kg 
w/kg 
mgfkg 
n&kg 
m/kg 
m/kg 
m/kg 
w/kg 
m/kg 

iz$: 
m/kg 

9.6 U 
9.6 U 
9.6 U 
9.6 u 
9.6 U 
9.6 U 
9.6 U 
9.6 U 

19 u 
19 u 
19 u 
19 u 
19 u 

;; i 
96 U 
19 u 

l 

96 U 
96 U 

190 u 
96 U 
96 U 
96 U 
96 U 
96 U 

190 u 
190 IJ 

8070 
2.; H 

6.6 J 
-06 UJ 
A4 u 

92.4 J 
7.4 

4.: : 
4960 

50.: J 

W kg 
M/kg 
W kg 

i:i 
. 

wf kg 
wf kg Z-f 
w/kg 9:6 
ugf kg 
ugf kg X-f 
ugfkg i9 
w/kg 
us/kg 1% 
us/b 
w/kg :8 
w/kg 
w/kg 1: 
w/h 96 
w/kg 19 
Wkg 
&!/kg 96 
w/kg 
w/kg 1;; 

:;I: it- 
w/kg % 
w;; ;; 

uglkg 190 
w/kg 190 

mslks 
m/kg 

i$$ 
n-e/h 
m/kg 
mgfkg 
imikg 
m/kg 

::: 
t&kg 
mglkg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/h 
w/kg 

w/kg 
w/kg 
ugf kg 
ugf kg 
ugf kg 
w/kg 
w/kg 
us/ kg 
w/kg 
ugf kg 
wl kg 
w/kg 
us/kg 
wf kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 

w/kg 
:;:: 
mgfkg 
::: 
:::: 
m/kg 
m/kg 
mg/kg 
mglkg 
m/kg 

: 



Naval Air Station Uhiting Field, Hilton, Florida 
Site 13 Surface Soil Data 

Lab Sample Number: 22526011 
Site WHITING 

Locator 13-SL-05 
Collect Date: 18-AUG-92 

VALUE QUAL UNITS DL VALUE 

79.1 m/kg 
.05 J m/kg .: 
2.5 U m/kg 8 
143 u m/kg 1000 

33701011 22526012 33701012 
WHITING UHITING WHITING 

13-SL-05 13-SL-05A 13-SL-05A 
18-AUG-92 18-AUG-92 18-AUG-92 
WAC UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNlTS OL 

w/kg 
w/kg 
mglkg 
mg/kg 
n&g 
w/kg 
am/kg 
rag/kg 
mg/kg 
mg/kg 
t&kg 

77 ndkg 
.05 J m/kg 
2.9 J w/kg 
141 u m/kg 
.49 u miks 
.36 J m/kg 

262 J -37 u i$k: 
13.1 m/kg 
16.1 m/k9 

.26 U ms/ke 

.: 
10080 

: 
1000 

6 

4 
1 

w/kg 
rag/kg 
Wkg 
am/kg 
Wkg 
i$$ 
m/kg 
mg/kg 
w/kg 
am/kg 

.- m/kg Total petroleum hydrocarbons - mgfkg m/kg mg/kci 
I m/kg w/kg mg/kg Total organic carbon n-g/kg 



Naval Air Station Uhttlng Hilton, Florida 
Site 13 Surface s&l'Data 

Lab Sample Number: G8895002 G8895003 G8895004 G8895005 
Site WHITING UHITING WHITING UHITlNG 

Locator 13s00101 13s00201 13s00301 13s00401 
Collect Date: 08-DEC-95 OB-DEC-95 08-DEC-95 08-DEC-95 

VALUE PUAL UNITS Dl VALUE PUAL UNlTS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

CLP VOLAYILES 90-SW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroetham 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
1,1-Dicliloroethane 
l,t-Dichloroethene (totat) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichlaroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Oichloropropane 
cis-1,3-Dichloropro&ne 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethe 
Benzene 
trans-I,$Dichloropropene 
Bromuform. 
;-&;~;~-pent&7one 

Tetrachioroethena 
Toluene 
1.1.2.2-Tc~rechlor&thane 
Ci,I&rbbtnterl0 
Ethylbenzene 
Styrene 
Xyleftes (total) ’ 

w/kg 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 IJ 
11 u 
11 u 
11 u 
11 u 
11 u 

w/b 
370 u 
370 u 
370u 
370 u 
370 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
uglkg 
W kg 
w/kg 
w/kg 
Wkg 
:;: 

%/kg 
w/kg 
wf kg 
w/kg 
w/kg 

11 
11 
11 

:: 

11 

11 

:: 

:1 
11 

1; 

11 

1: 

1: 

1: 

;; 

:: 

ii 

11 

370 
370 
370 
370 
370 

11 u w/kg 
11 u w/h 
11 u w/kg 
11 u w/kg 
4J w/kg 

11 u w/kg 
11 u w/kg 
11 u ugl kg 
11 u w/kg 
11 u w/kg 
11 u w/h 
11 u w/kg 
11 u wf kg 
11 u w/kg 
11 u w/kg 
11 u ugf kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u Wkg 
11 u us/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u Wkg 
11 u Wkg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u wf kg 

370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
w/kg 
w/kg 
us/kg 
w/kg 

1: 
11 
11 

1; 
11 

:1 

11 
11 

ii 
11 

11 

ii 

:: 

T1 

:i 

:1 

i: 

:1 
--11 
‘11 

370 
370 
370 
370 
370 

11 i 
11 U 
II u 
4J 

11 i 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 U 
11 u 
11 u 
11 u 
11 u 
11 U 
11 II 
!I u 
11 u 
11 u 

11 i.i 
11 u 
11 u 
11 u 

11 i.i 
11 u 
Ii u 

:a :: 
370 u 
370 u 
370 u 

W kg 
w/kg 
W kg 
us/ kg 
us/kg 
w/k9 
w/kg 
W kg 
w/kg 
w/kg 
w/k9 
uslks 
wf kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
irs/ke 
w/kg 
w/k9 

%i 
2;:: 

w/kg 

12 u 
12 u 
12 u 
12 u 

1: I: 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

:: i 
12 u 
12 u 
12 u 
12 u 
12 0 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

us/kg 
::Ej 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
ugf kg 
w/kg 
w/b 
w/kg 
ug/kg 
w/kg 
w/kg 

1: 
12 

1: 
19 

1: 
12 

122 
12 
12 
12 
12 

:: 

1: 

;: 

1: 
12 

1: 

15 

:: 

:22 
12 

380 U Wkg 380 
380 U Wkg 380 
380 U w/kg 380 
380 U Wh 380 
380 U w/kg 380 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Surface Soil Data 

Lab Sample Nunber: G8895002 G8895003 68895004 G8895005 
Site UHITING WHITING WHITING WHITING 

Locator 13s00101 13sOO201 13s00301 13500401 
Collect Date: 08-DEC-95 08-DEC-95 08-DEC-95 08.DEC-95 

VALUE GUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

l,t-Oichlorobenzene 
2-Hethylphenol 
2,2-oxybis(l-Chloropropahe) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenrena 
1 sophorone 
2-Nitrophanol 
2,4-Dimethylphenol 
bfs(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
t-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexechlorocyclopentadiene 
2,4;6-Trichlorophenot 
2,4,5~Trichlorophenol 
2-Chloronaphtha~ena 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,&DinitrotoLuerre 
3-Nitroanilfne 
Acenaphthene 
2,4-Dibitrophenot 
4-Nitrophenol 
Qibenzofurafi 
2,4-DinitrotoLuena 
Diethylphthtilste 
bf;$p&phenyl*phenylether 

4-Nitroanilina 
4,6-Dinitro-2methykphenol 
N-Nittiosodiphenylamine 
4-iiromophenyl-phenylether 
Heiachlorobentem 
P&tachlorophenol 
Phenanthrana 
AnthraceM 
Cerbatole 
Di-n-butylphthalate.. 
Fluora+tqa .,:. .:i 
pgb&$ ;.. :;:,: ; .:.'. ,. ; 

Butytb&iiyiph&tilt&. .;. 
3,3-Dichloroben~idii 
Benz0 (a) anthraceh& 
Chryfwm.:: 
bfs(Z-Ethyth&yl) phihilati 

: .. . . ’ 
. . . . I:.., ..I ‘:. ,t! ~~,.:.j: 
..‘.,,Z,. I :::j’.;.:.::, . . . . .,.:. 

. :r:. .\, ). .:. ..::,.; : i. . . .: 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
37Ou 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
920 UJ 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
920 UJ 
370 u 
370 u 
370 0 
920 UJ 
37ou 
370 u 
370 u 
370 u 

E z 
370 u 
37Ou 
370 u 
37Ou 
370 u 

wf kg 
w/kg 
w/kg 
wf kg 
wf kg 
wf kg 
wf kg 
w/kg 
ugfkg 
us/ kg 
w/kg 
wf kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
wf kg 
wf kg 
ugfkg 
w/kg 
Wkg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
us/ ks 
ugf kg 
w/kg 
w/kg 
a/kg 
w/kg 

z$S 
w/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 

$1: 
w/kc! 
w/kg 
w/kg 
ugfkg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 
920 
370 
370 
370 
920 
370 
370 
370 
370 

5; 
370 
370 
370 

z 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
920 U 
370 u 
370 0 
370 u 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

ugfkg 
us/ kg 
wf kg 
ugf kg 
w/kg 
w/kg 
wf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
wf kg 
w/kg 
w/kg 
ugf kg 
us/ kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
m/kg 
wf kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
wf kg 
ugfkg 
w/kg 
w/kg 
wf kg 
w/kg 
::z 
w/b 

370 370 u ugfkg 370 
370 370 u us/k9 370 
370 370 u Wkg 370 
370 370 u w/kg 370 
370 % i w/kg 370 
370 w/kg 370 

370 370 UJ wf kg 370 370 ug/kg IJ ii 
370 370 u WI/k9 370 

370 370 u us/kg 370 370 u w/kg zt 
370 370 u 
370 370 u 

i$kk; 370 
370 

370 370 u Wkg 370 
370 370 u Wkg 370 
370 

:;t ki 
whg 

370 W kg :;i 
370 370 u wf kg 370 
370 370 u w/kg 370 
370 370 u w/kg 370 
920 940 u ;:$ 940 
370 370 u 370 
920 940 u m/kg 940 
370 370 u Wkg 370 370 u us/kg ;; 

370 370 u :::: 370 
920 940 0 940 
370 370 u Wkg 370 
920 8:: iJ ug/kg 940 
920 w/kg 940 
370 370 u w/kg 370 
370 370 u w/h 37u 

370 370 u w/kg 370 
370 

2 !I! z;g % 

920 940 u ugfkg E 
920 ;;z ;J Wkg 940 
370 ugfkg 370 
370 370 0 Wkg 370 
370 370 u w/kg 370 
920 940 UJ 
370 '370 u 

uggg 940 
370 

370 370 u WkD 370 
370 370 u us/kg 370 
370 370 u w/kg 370 

370 370 u w/kg 
370 370 ::8 : ::3 

% 
370 

370 370 u. 
370 : 370 u 

:::: 370 
370 

E 370 370 u u ::tt:: 370 370 

380 u us/kg 
380 U w/kg 
380 U w/b 
380 U w/kg 
380 U w/kg 
380 U w/kg 
380 UJ ug/kg 
380 U w/kg 
380 U us/kg 
380 U w/kg 
380 U ugf kg 
380 U ug/kg 
380 U us/ kg 
380 U wf kg 
380 U us/kg 
380 U w/kg 
380 U w/kg 
380 U us/kg 
380 u us/kg 
380 U ugfkg 
960 U w/kg 
380 U Wkg 
960 U w/kg 
380 U w/kg 
380 U w/kg 
380 U w/kg 
960 U wf kg 
380 U wf kg 
960 UJ W kg 
960 U wf kg 
380 U w/kg 
380 U w/kg 
380 U w/kg 
380 U ugf kg 
380 U us/b 
960 U us/kg 
960 UJ w/kg 
380 U w/kg 
380 U w/kg 
380 U Wkg 
960 UJ ug/kg 
380 U w/kg 
380 U w/kg 
380 U w/k-g 
380 U w/kg 
380 U w/kg 

380 U 380 U ::g 
380 U w/kg 
380 U Wkg 
380 U w/kg 
380 U w/kg 

380 
380 
38D 

‘\ 
\_ $ 



--- 

.i 
Lab Sample Nmber: G8895002 G8895003 G8895004 G8895005 

Site WHITING WHITTNG YHlTlNG WHITING 
Locator 13s00101 13SOO201 13s00301 13s00401 

Collect Date: OB-OK-95 08-OK-95 oe-Lxx-95 08-DEC-95 
VALUE PUAL UNITS OL VALUE DUAL UNITS OL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benro {k) fluoranthene 
Benrd (a) pyrene 
lndeno (1,2,3-cd) pyrenir 
Dibenro (a,h) enthracene 
Bento (g,h,i) perylene 

CLP PBSTlCfOES/PCBS 9LWOU 
al@wBHC 
bate-BHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrift 
Heptachlar epoxide 
Endosulfan I 
Dieldrin 
4,4-m 
Endrin 
Endosulfan II 
4,4*DDD 
Endosulfan sulfate 
4,4-DDT 
nethoxychlor 
Endrin ketone 
Endrin sldehyde 
alpha-Chlordane 
gamma-ChLordane 
loxaphene 
Aroclor-lOi 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

: Aroclor-1248 
Aroclor-1254 
Aroclor*1260 

w/kg 

CLP MBTALg AIi6 CYANIDE 
A\liniM 
Antiimny : " 

: Arsenic 
Bariuiil 

w/h 

.. 
.,. .’ ‘. 

370u 
370 u 
370 UJ 
370 u 

zx :: 
370 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 

13200 
12 UJ 

2.6 
26.6 J 

1 UJ 
10 

47.5 J 
8.8 
1.9 J 

5 UJ 
8090 

14x : 

w/kg 370 370 u wf kg 370 370 u w/kg 
w/kg 370 370 u w/kg 370 370 u w/kg 
w/kg 370 370 u w/kg 370 370 UJ wf kg 
w/kg 370 370 u w/kg 370 370 u us/kg 
w/kg 370 370 u w/kg 370 370 u Wkg 
w/kg 370 370 u w/kg 370 370 u ug/kB 
w/kg 370 370 u ugfkg 370 370u w/kg 

us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 

1.9 u w/kg 
1.9 u Wkg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
3.6 u w/kg 
3.6 u ugf kg 
3.6 U w/kg 
3.6 U Wkg 
3.6 U w/kg 
3.6 U w/kg 
3.6 U w/b 

19 u w/kg 
3.6 U w/kg 
3.6 U w/kg 
1.9 u w/kg 
1.9 u w/kg 
190 u w/kg 

36 U w/kg 
74 u w/kg 
36 U ug/ kg 
36 U w/kg 
36 U w/kg 
36 U w/kg 
36 U w/kg 

1.9 u &kg 

i-x 
1% 

1:9 1:o 1.9 u u 
1.9 1.9 u 

3:6 i-B 3:7 1*8i u 
3.6 3.7 u 

w/kg 
u9/kg u9/kg 
wf kg wf kg 
ugf kg ugf kg 
Wkg Wkg 

:::: 
3.7 u 
3.7 u 

i-t 
3:6 

3.7 3.7 u u 
3.7 u 

19 19 u 

E 3.7 3.7 u u 

190 1-i 190 1% u 
36 37 u 

it Ei 

ii z;i 
36. 37 u 
36 .37 u 

40 

1: 
40 

: 
1000 

1: 

2: 
..6 

1000 

14800 
12 UJ 
4 

7.5 J 
1 UJ 
1u 

34.2 J 
14,4 

-51 .J 
!i UJ 

ii800 
5.1 J 

88.9 J 

m/kg 
m/kg 
m/kg 
m/kg 

z$k: 

z::: 
tifke 
w/kg 
w/kg 
w/kg 
w/kg 

40 &JO 
12 12 UJ 
2 6.4 

40 14.6 J 
1 1 UJ 

1000 .,2: I: 
2 27.9 

10 '. i.1 J 
2$ ,'.' 

nio! 
.6 a.3 J 

1000 203 J 

‘... 

1.9 

380 U w/kg 380 
380 U w/kg 380 
380 UJ wf kg 380 
380 U us/kg 380 
380 u w/kg 380 
380 u w/kg 380 
380 u w/kg 380 

fi 

::: 

:t 
2u 

3.: Ii 
3.8 u 
3.8 U 
3.8 U 
3.8 u 
3.8 u 
3.8 u 
20 u 

3.8 u 
3.8 u 

2u 

20: i 
38 U 
77 u 
38 u 
38 u 
38 u 
38 u 
38 u 

w/kg 
us/kg 
ug/kg 
wf kg 
us/kg 
w/kg 
w/h 
w/kg 
w/kg 
ugfkg 
w/kg 
us/ kg 
wf kg 
w/kg 
us/kg 
wf kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/h 
w/kg 
ugf kg 
w/kg 
wf kg 
w/kg 
w/kg 

10200 
12 UJ 

3.6 
9.7 J 

1 UJ 

121 Y 
14.3 

.4a J 
5 UJ 

11900 
6.6 J 

92 J 

w/kg 

i-z$g 

:;: 
w/kg 
w/kg 
Wkg 
mgfkg 

::z 
w/kg 
w/kg 

40 
12 
2 

40 
1 

100; 

1: 

2: 
.6 

1000 



Naval Air Station Uhiting field, Hilton, Florida 
Site 13 Surface Soil Data 

Lab Sample Nunber: Lab Sample Nunber: GE895002 ~8895003 GE895004 G8895005 

Site Site UHITING UHITING WHITING W"IIL"" UHITTNG wnllrrtu WHITING "11. I .I." 

13s00101 13s00101 13SOO201 13SOO201 13s00301 13s00301 13s00401 13s00401 
Locator Locator na nrr-nt2 nfi-nw-05 OB-DEC-95 

Collect Date: Collect Date: nR-r?Ff -05 OB-DEC-95 OB-DEC-95 OB-DEC-95 OB-DEC-95 

VA VALUE QUA1 UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

3 
Manganese 407 J m/kg 3 45.1 

J 
w/kg 

69 J w/kg 57.3 J m/kg .-. - ..I_ ._ 

flz:;' 

nz .I 

4.3 -03 J J 

mm/km 

w/kg mgfkg 

-1 

.l 8 

.Ol J 

3.9 .Ol 

J mgfks 

m/kg m/kg 

.: -1 -02 ."C J J mgfkg llM, .: .02 J w/kg .I 

J 6.7 J 150 J 100: 1000 2.9 u J m/kg mgfkg 100: 

Potassiun 1000 u w/kg 1000 1000 u m/kg 

1008 ;:t; 

xz" . 1 UJ mgfkg 1 UJ tag/kg 

.27 J se/kg 1 UJ me/kg 
: 

2u mgfkg : 2u w/kg : 2U msfke : 
2u m/b 

Sodiun 
loo02 UUJ mgfkg 

1000 1000 UJ 1000 

Thallium wit/kg 2 2u 

W$ 
2 

100; ;J ax?@& 1000 100; ;': w& 1000 

Vanadiun 
Zinc Cyanide 

19.8 10 32.4 mgfkg 10 62.4 WJ/ki 1: 
31.8 

w/kg 
18 
4 

.; t 

g$k: 

.i 
4 UJ w/kg 

mgfkg .5 u w/kg .i .; : .; .f: :: nwfks w/kg .5 

Total petrolem hydrocarbom~ w/kg 
Total organic car&n mdks 

m/kg 
mgfkg 

ins/kg 
m/kg 

mgfkg 
w/kg 

3 



Lab Sample Number: 68895006 
Site UHITiNG 

Locator 13s00501 
Collect Date: OB-DEC-95 

VALUE OUAL UNITS OL 

CLP VOLATtLES i;ro-SObi 
Chloraaethane 
Bromomethane 
Vinyl chLorick 
Chloroethane 
Methylene thloride 
Acetone 
Carbon disulfide 

.I,l-Oichlqroethene 
l,l-Dichloroethane 
l,t-Oichloroethene (total) 
Chloroform 
1;2-Dichloroethane 
2-Butirnone 
l,l,l;Trichloroethane 
C$wbon tetrkchloride 
BromrxfichLoromathane 
1,2-Dichlaropropane 
cis-1,3-Dichloropropene 
frichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethe 

.Benrene 
trans-1.3~Dichlorotkopene 
Bromof&m 1: 
C-Methyl-2-pentanone 

'i-Hexanke 
TetiachloroPithene 
ioluene 
1,1,2,2~TitrirthLoroeth~ne 
Chlorobenr&?e 
Ethylbenzefte Ethylbenzefte 
Styrene Styrene 
Xylems it&l) Xylems it&l) 

np &&ivoL~TiTI& **& np &&ivoL~TiTI& **& 

Phenol I.... Phenol I.... 
bis(2-ChloroithyO &her bis(2-ChloroithyO &her 
2-Chloropheki 2-Chloropheki 
l,f-DichLdrobetiene l,f-DichLdrobetiene 

;,1,4-Dithlorobenzen~ . ;,1,4-Dithlorobenzen~ . 
. . . . ,. . . . . ,. 

: : : : 
. . . . . . "1: "1: ., ;: ., ;: .,. ,., ,. ::. .,. ,., ,. ::. . . . . :;, ..' .j..: .:.,: .: ,,.....,....c. ., ..:.-:. .::.j ',,., ?. :;, ..' .j..: .:.,: .: ,,.....,....c. ., ..:.-:. .::.j ',,., ?. 
." . . .: " ." . . .: " ..,. ..,. :. :. ., .'. ,. ., .'. ,. ..:. .;. ..:. .;. .;,. . . . . .;,. . . . . :::. :::. 
',. .,: ',. .,: ',,, ',,, ., .I.,. ,." ( ., .I.,. ,." ( . . ..:. : . . ..:. : . . :: .:... . . :: .:... . . . . :‘;, ,. .:, . . . . :‘;, ,. .:, '1. '1. 

. . : . . : '." '. '." '. .:: .:: 
_. _. ;. ,., 'y::,,', ;. ,., 'y::,,', .:j.:" .:j.:" 

:". ,, :". ,, : :. . ..." : :. . ..." 
'. '. . . . . . . .., .i ,.:I. .'. .: .., .i ,.:I. .'. .: 

:,,;, :,,;, :.;i.,,: . ...::. ', '..'. :.;i.,,: . ...::. ', '..'. '.... '.... .: .: .:. .:. . . . :. . . . :. .: . . . . ':..::;.:. .: . . . . ':..::;.:. . . . . . :,',',',j :-,., . . . . . :,',',',j :-,., : . . . .:,I, . . . ..y :: y:j ., ; : . . . .:,I, . . . ..y :: y:j ., ; ',<.'....... ,,, . . . . . . :,,.:, ',<.'....... ,,, . . . . . . :,,.:, ..::;y.z':'i...:...>~.;J ..::;y.z':'i...:...>~.;J . . . . '. '. 

w/kg 
11 u 
11 u 
11 u 
11 u 

1: ;I 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 U 
11 u 
11 u 

'11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

11 ii 
11 u 

ugf kg 
370 u 
;g ; 

370 u 
3MU 

W kg 
ugf kg 
wf kg 
uef kg 
w/kg 
us/ kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
us/ kg 
ugf kg 
ugf kg 
wf kg 
ugf kg 
w/kg 
ugf kg 
w/kg 
ugf kg 
w/kg 
ugf kg 
ugf kg 
us/ kg 
wf kg 
w/kg 
wf kg 
ugf kg 
w/kg 
ugf kg 
us/ kg 
ugf kg 
us/ kg 
w/kg 

ugf w 
wf kg 
wf kg 
wf kg 
w/kg 

370 

:3: 
370 
370 



Naval Air Station Uhiting Field, Hilton, Florida 
Site 13 Surface Soil Data 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

332 
370 

Lab Sample Nunber: G8895006 
Site WHlTlNC 

Locator 13s00501 
Co1 lect Date: 08-DEC-95 

VALUE OUAL UNITS DL 

1,2-Dichlorobenzene 370 u Wkg 
2-Hethylphenol 370 u Wkg 
2,2-oxybis(lXhloropropBne) 370 u w/kg 
4-Hethylphenol 370 u w/kg 
N-Nitroso-di-n-propytemfne 370 u Wkg 
Hexachloroethane 3701J w/kg 
Nitrobenrene 370 UJ w/kg 

; :TE~ol 
370u wf kg 
370 u ugf kg 

~ 2,4-DSmethylphenol 370 u us/kg 
bfs(2-Chloroethoxy) methane 370 u w/kg 
2,4-Dichlorophenol, 370 u w/kg 
1,2,4-frichlorobenzene 370 u Wkg 
Naphthalene 370 u w/kg 370 
4-Chloroaniline 370 u w/kg 370 
Hexachlorokutadiene 370 u w/kg 
4-Chloro-3-methylpheot 370 u ugfkg 
2-Methylnaphthalene 370 u w/kg 
Hexachkorocyclopentadiene 370 u w/kg 
2,4,6-frichlorophenol 370 u w/kg 
2,4,5-Trichlorophenol 920 U w/kg 
2-Chloronaphthalene 370 u w/kg 
2-Nitroaniline 920 U w/kg 
Dimettiylphthalate 370 u w/kg 
Acenaphthylene 370 lJ w/kg 
2,6-Dinitrotoluew 370 u w/kg 
3-Nitrganiline 920 U w/kg 
Akenkiphthtne, 370 u w/kg 
2,4-Diiritkophenol 920 UJ w/kg 
4-Nitrophenol 920 U w/kg 
DibSnzoftirep 370 u w/kg 
2,4-Dinitrotblume 370 u Wkg 
Diithylphthlilate 370 u w/kg 

,,~~C~~~oph~n~l-pheoVlCther 370 u us/kg 
370 u Wkg 

'. 4-NitroahilinQ 
4,6-Din~,tro-2-~th3i~e~l 

920 U w/kg 
w/kg 

',. N~litias@jphen$ajiifik 32 iJ w/kg 
4.ritomdphoriyi-phinylathcr 370 u us/kg 
H6xa~hiorob&iCne 370 u w/kg 
Pentechlk#wnol. ;2O;J W& 920 
Pheknthieni ,:. 370 

,, Ant~r&&'. 
C&rbiiiali, .::I":. .: ,, 

370 u w/kg 
37Du w/kg 33778 

:: Dt~ir-biitylphth6liit~.I:.. :,: 370 u us/kg 370 
)lubr~thene .::: .: ..;? ..‘: .: : :;. . . .; . . 3m:u w/kg 

:f ~rjii~i'~:~:;:I~.',_,~.:~-':,::-':' ..:..: : ,. 2;: . 
eu~yw+IhtliEita~&.. \. : 

,. ":m~~ w; '. 
370 

L; 3;3-Dich!drobiiniidi,-:.~ : : .\ 
Ben26 (a? ir$hraccni,. .’ . . ‘. E : :::: z: 
Chiy&t&&‘;;:. .:‘j:.; .~.-.‘~~~~;~; ,:; :::: ,, .: 370 u Wkg .. 370 
bib(2-hthylheriyl),phthslirte.. 370 u us/kg 370 

,:-- I . . :: : ., 

: 
., ..;:... 

1.. '.,)Y 
"2 '.. :j;;,: :". 

,.,. .:.z: . ...' . . 

370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 

E 
920 
920 
370 
370 
370 



Naval Air Station Whiting . 
Site 13 Surface Soil Data 

Lab Sample Nunber: G8895006 
Site UHITING 

Locator 13s00501 
Collect Date: 08-DEC-95 

VALUE PUAL UNITS DL 

Bi-n-octylphthalate 370 u ugfkg 370 
Benz0 (b) flcioranthene 370 u w/kg 370 
Benzo (k) fluoranthene 370 UJ w/kg 370 
Bawd (a) pyrene 370 u w/kg 370 
hdeno (1,2,3-cd) pyrene 370 u ugf kg 370 
Bibenro (a,h) anthrscene 370 u w/kg 370 
Benzo (g,h,i) parylene 370 u w/kg 370 

CLP PESflClDES/PCBS 9O-SoV 

~$“sflp 
de1 te-BHC 
game%-BBC (Lindane) 
Heptachlor 
Aldrift 
Beptachlor epoxide 
Endosulfan I 
Bieldrin 
4,4-DDE 
Endrin 
:Es;fan 11 

ficpu~f8ri sulfate 

&hoxychLor 
Endrin ketone 
E&in aldehyde 
alpha-Chlordane 
gamn&Chlordane 
Tbxaphene 
Aroclor-1016 
Aroctor-1221 
Aroclor-1232 
Aroclor-1242 

us/kg 

n&kg 

1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u wf kg 
1.9 u w/kg 
1.9 u w/kg 
1.9 u uglkg 
3.6 U w/kg 
3.6 U w/kg 
3.6 U ugfkg 
3.6 U us/kg 
3.6 U w/kg 

3 t! 
W kg 

i9 u 
w/kg 
w/kg 

3.6 U w/kg 
3.6 U w/kg 
1.9 u ud kg 
1.9 u w/kg 
190 u w/kg 
36 U us/kg 
74 u w/kg 
36 U us/kg 
36 Li w/kg 

f66 i 
ugf kg 
w/kg 

36 U w/b 

9430 mgfkgl 
12 UJ w/kg 

1.6 J m/kg 
11.9 J cngfkg 

1 ;J m#& 

.44.? J b?!g/kti 
..” :6;9 

36 
74 

Antinvnw 

.96 J ;::: 

5 lJJ 5620 ::z 
4.7 ? m/kg 
115 J m/kg 

. . : 

20 
.6 



Naval Air Station Uhiting Field, Milton, Florida 
Site 13 Surface Soil Data 

Lab Sample Nuder: 
Site 

Locator - a. A W-A-. 

GBBYWJb 
WHITING 

13s00501 ^I --- er 
co1 iecr “axe: uu-lJtL-Y3 

VALUE PUAL UNITS 

Nanganese 159 J w/kg 

:ff;~;' 
.02 J n&kg 
3.3 J m/kg 

Potassim 1000 u m/kg 
Selenim 1 UJ mgfkg 
Silver 2u me/kg 
Sodiun 
Thalliun loo02 tJ mgfkg m/kg 
Vanadtun 14.5 m/kg 
tin6 4u m/kg 
Cyanide .s u mgfkg 

Total p&rol&m hydrocarbons w/kg 
. -a-- -,I,,. 

DL 

.: 
8 

1000 

: 
1000 

2 
10 

.i 

Total orgenlc carwn 

: 

‘.. ,’ .:. 

; (. . . 

. . .,. 
.“. 

“, ‘.‘..L . . . . . . . . . 
.: : ,. . 

;. .:.. ;. 

; . . . . .. 

‘..., 

.’ 
-. . 
: 

“,. 
.,::.: ., 

:: 

‘. : ..’ 

:.; I:- .‘.. .: 
.,...A .: 

., 
. . . . . : I . . . ,..:j:::‘:;. .. ,: ,: 



APPENDIX C 

BORING LOGS 



DATE STARTED: NA 
CoMPL’U: NA ----j 

SCREEN INT.: lo-INCH PROTECTION LEVEL: 0 
METHOD: MUD-ROTARY CASE SIZE: 4-INCH 

TOC ELEV.: 103.57 FT. MONITOR INST.: NA TOT DPTH: 112SFT. DPTH TO g 46.69 FT. 
I ~-- .___..^ r.r, n 

2 
SITE: WHl I INb t 1tLU 

I 

LOGGED BY: NA WELL DEVELOPMENT DATE: NA 

----I 
2 

w 
LABORATORYk 

“w : SAMPLE ID. % 
0 m 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

;I 
2 

BLOWS/G-IN _1 

I 1 CL 
:LAY-red/gray clay w/ some ilne to medium sand 

.AY-IIght gray clay wl some buff fine sand 

iAND-butt line to coarse sand 

:LAY-bght gray clay 

SAND-butf tine to coarse sand wl some gravel and light glay clay 

PAGE 1 ot WHF-13-1 HARDING LAWSON ASSOCIATES 



TITLE: Naval Air Statron Whrting Field LOG of WELL: WHF-13-6 BORING NO. 

PROJECT NO: RI PHASE IIA 
CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater PrOteCtiOn Inc. 
DATE STARTED: 7119193 COMPLTD: 7120193 

METHOD: MUD ROTARY CASE SIZE: 2” SCREEN INT.: 43-58 FT PROTECTION LEVEL: 0 

TOC ELEV.: 109.47 FT. MONITOR INST.: OVA TOT DPTH: 60FT. DPTH TO E 55.8 FT. 

WELL DEVELOPMENT DATE: 
SITE: 13 

LOGGED BY: N. Roka 
2 % 2 

4 
Ii 

’ L 

i 

f 

l- 

I- 

F-- 

3-- 

I- 

s-- 

a--- 

3-- 

ll- 
7- 

3- 

1-- 

3- 

6- 

l- 

8- 

9- 

O- 

!I-- 

‘2- 

!3-- 

4- 

15- 

!6- 

!7- 

!0-- 

!9- 

30-J 

31- 

32- 

33- 

34- 

35- 

36- 

37- 

38- 

39- 

40- 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

j]LT - red, very tine, medium dense. VefY soft. wet. 

CLAYEY SILT - red, slightly moist. term. some sand 

Same as above, yellow and red mottled, no Clay. 

me as above. some clay. 

ame as of above. 

ANO - lrgnt tan to orange, rine 10 medrum. POOIIY graded, dense. moist. 
unrounded. 

Same as above, lrght tan to yellow. 

//,’ ML 
/// -// 

/// ML 
//I , / 

/// ML 
/// / / 

11,14,17.22 

12.14,%24 

\ 

\ 

A 

I\ 

\ 

\ 

\ 

\ 

\ 

h 

A 

\ 

\ 

\ 

* 

h 

( 

\ 

PAGE 1 of 13MWlS HARDING LAWSON ASSOCIATES 



P-7” ‘-yv-.’ 
Air Statcon Whiting Field 

I I 

UT, C. Naval ,> 4r -d-e._- .,^ / 

LOG of WELL: WHF-m-13 i UUtUNti NU. 
1 I I 

I;LIENT: SOUTHNAVFACENGCOM PROJECT NO: Ri PHASE IIA 

CONTRACTOR: Groundwater PrOtf?CtiOn inc. DATE STARTED: 7/!9/93 _=1 COMPLTD: 7/20/93 

METHOD: MUD ROTARY CASE SIZE: 2” SCREEN INT.: 43-58 FT PROTECTION LEVEL: D 

TOC ELEV.: 109.47 FT. MONITOR INST.: OVA TOT DPTH: 60FT. OPTH TO 9 55.8 FT. 

LOGGED BY: N. Roka WELL DEVELOPMENT DATE: SITE: 13 

, u 09 

5 & k3 v) b- 

5 y ; z SOIL/ROCK DESCRIPTION 
gz; 5 

” &iE -i BLOWS/G-IN 2 c: LABORATORY a. 
2 LL SAMPLE IO. 2 E 5 ,a AND COMMENTS 

Z& 
5 

kt !? Continued from PAGE 1 ‘; : Y 

1 SAND - rust to ttpht tan 1u white to yellow to white to Yellow to red. tfne. jP 

‘24 poorly graded, m&t to saturated. 

I 

E 

41- 

42- 

43- 

44- 

45- 

46- 

47- 

48- 

49- 

50- 

51- 

$2-4 
a 
j3- 

4- 

5- 

6- 

7- 

a- 
Q- 

O- 

31- 

!2- 

;3- 

14- 

:!?I-- 

j6- 

57- 

j8- 

59- 

‘O- 

71-- 

72- 

13- 

74- 

75- 

76- 

77-- 

78- 

19- 

80- 

E 

F 

t 

f 

‘9 

L 

f24 

- 

l/24 

- 

/24 

SAND - rust to mustard yellow, tine to medium, Poorly gaded. dense. 
saturated, suoroundad to subangular 

CLAY - gray to red and yellow mottlmg, tat, term. stiff. grade to sandy clay 

SAND - red, fine to medium. poorly graded, dense, saturated, subangular. 

IND - purple, tine to medium, poorly graded. medUm dense, saturated. 

bangular. 

SP 

SP 

SP 

14.18.23.28 

6.12.9,11 



ITLE: Naval Air StatIon Whiting Field 
LOG of WELL: WHF-13-2 BORING NO. I 

i 

LIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

ONTRACTOR: Groundwater Protection Inc. DATE STARTED: 3/10/93 COMPLTD: 3/18/93 

r nil 
CASE SIZt: L 

-n 
ETHOD: MUD ROTARY ~LREEN INT.: 54-69 PROTECTION LEVEL: D 

OC ELEV.: 102.92 FT. MONITOR INST.: OVA TOT DPTH: 71FT. DPTH TO 1 52.26 FT. 

OGGED BY: G. Kanchibhatla WELL DEVELOPMENT DATE: SITE: 13 

u VI 4 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

1 

2 

3 

4 

5 

6 

7 

) 

a 

9 

10 

11 

12 

13 

14 

15- 

16- 

17- 

18- 

IS- 

20-- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30- 

31- 

32- 

33- 

34- 

35- 

36- 

37- 

38- 

39- 

40- 

-r 
ilLTY SAN0 - reddtsh brown. fine poorly graded, dry. 

0 ame as above. moderately dense. dry 

;AND - reddrsh brown, fine, poorly graded. moderately dense, dry 

SAND - yellowish orange 10 tan, ftne. trace coarse, poorly graded, medrum 
dense. dry. 

Same as above. some medium, dry. 

XAY - yellowrsh orange, gray mottlrng, soil. dry, low plasticity. 

SILTY CLAY - Same as above. 

Same as above, bottom 2” red and gray mottlrg. 

CLAY - red, gay mottling, soft, slrghtly moist, low plasbcity. 

CLAY - some silt, soft, sltghtly morst. low plastrc!tY. bottom 3” fed and gray 
mottlmg. 

11,8,6,9 

2.2.x4 

3.2J.2 

2.2.3.2 

PAGE 1 of 13MW2 HARDING LAWSON ASSOCIATES 



LE: Naval Air StatIon Whiting Field 

RnTARY CASE SIZE: 2’ I-IL I I IVY. 

LOGGED BY: G. Kanchibhatla WELL DEVELOPMENT DATE: SITE: 13 

w u 
L cl--’ z 

---I 

2 u 
E Y w 2% SOIL/ROCK DESCRIPTION 00 I: 

I AR,-,RAT,-,RY n am Cl q , nWc,G-,h, ;: 

__I CL 

= CL 

CL 

SP 

zz& 
SP/CL 

2.3.2.4 

NA 

NA 

NA 

NA 

NA 

NA 

LAY - red and gray motlhng. medUn stiff. dy, plastic. 

LAY - medium gray to purple 

AND - top 13” brawn, tine. grade to CLAY, M", gray to orange. hard. bottom 

', SANO. 

LAYEY SAND - reddlsh brown to gray 10 pwPle to brownish YellOw. floe. 

iame as above. 
j/24 

j/24 

5124 

5/24 

i4 

i5 

56 

57 

58 

59 

30 

61- 

62- 

63- 

64- 

65- 

66- 

67-- 

68- 

69- 

70- 

71- 

72- 

73- 

74- 

75- 

76- 

77- 

76- 

79- 

80- 

SP 

1 SP 

game as above. 

SAN0 - lhght gray with some orange and red bands, fine. 

/ 
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TITLE: Naval Air SI~~IUII ~~~~~~~~~~ .-.- L”” “I “LLL. 

L 

/ 
BORING NO. TEST PIT 13-O) 1 

CLIENT: SOUTHNAVFACENGCOM 
1 DATE 

CONTRACTOR: UXB Inc. 

METHOD: BACK HOE 

TOC ELEV.: FT. 

LOGGED By: G. Kanchibhatla 

I 
^..,?I- 

CASE SIZE: 

MONITOR INST.: FID.LEL.RM 1 1 u 1 

WELL DEVELOPMENT DATE’ ‘I” 

PROJECT NO: RI PHASE IIA 

STARTED: 10/6/92 COMPLTD: 1016192 

j s~ncEN INT.: PROTECTION LEVEL: D 

’ .vs.-r iJf’TH: 4FT. DPTH TO p FT. 

SITE: 
. ,“I” 

” m 2 

n 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

w 
LABORATORyk 

I; SAMPLE IO. 5 
07 

5- 
6- 

1 8 

l- 

2- 

3- 

4- 

7. 

I--- 

l- 

II- 

12- 

13- 

14- 

15- 

;LAYEY SAND - reddish orange 

:LAY - dark olive green. wood 

SLAY - SAA, metal cans. paper. plastic. 

CLAY - brick red. hard metal form. 
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LE: Naval Air Station Whiting Field 
LOG of WELL: BORING NO. TEST PIT 13-02 

,,IENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: UXB Inc. DATE STARTED: M/6/92 COMPLTD: 10/6/92 

METHOD: BACK HOE CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D 

TOC ELEV.: FT. MONITOR INST.: FID.LEL.RM TOT DPTH: 12SFi. DPTH TO p FT. 

LOGGED BY: G. Kanchibhatla WELL DEVELOPMENT DATE: N/A SITE: 

u 
3-J 

SOIL/ROCK DESCRIPTION 00 

AND COMMENTS &it 
zz 
3 

,” 
2 BLOWS/G-IN _I 

SP 

F -- - - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
_ - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
-- 
-- 
- - 
-- 
-- 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
_ - 
-- 
_ - 
-- 
_ - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
- - 
-- 
- - 

- 

- 

- 

- 

;LAYEY SAND - bright red. 

l- 

2- 

3- 

4- 

:LAYEY SAND - SAA. 

CLAYEY SAN0 - SAA 

6- 

7- 

a- 

9- 

IO- 

Il- 

12- 

13- 

14- 

15- 

SAND - yellwsh orange. very llne to lme. 

SAND - tan to white. 
\ 
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r 
TLE: Naval Air Station Whiting Field 

I I 
LOG of WELL: BORING NO. TEST PIT 13-03 

I 

.IENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

)NTRACTOR: UXB Inc. DATE STARTED: 10/6/92 COMPLTO: 10/6/92 

:THOD: BACK HOE CASE SIZE: SCREEN INT.: PROTECTION LEVEL: 0 

X ELEV.: FT. MONITOR INST.: FID.LEL.RM TOT DPTH: IOFT. OPTH TO Q FT. 

]GGEn BY: G. Kanchibhatla WELL DEVELOPMENT DATE: N/A SITE: 

u ul 

i2 ti $2: 
ln 

w ,“z 
z 

u-J= 
SOIL/ROCK OESCRIPTION d? 2 

2 ,a ANO COMMENTS 
s=, 

i 
x 

LABORATORY~. 
! L SAMPLE ID. 2 

5 ci 

2 
BLOWS/6-IN 2 

ii 
f 

l- 

2- 

3- 

4- 

6- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

.AYEY SAND-brick red, very hi? to flf~?. 

LAYEY SAND-tan IO white. 

ILL - paper. broken glass. PlastIC. 

LAYEY SAN0 - ohve green, very tme to tme. newspaper Nov. 6, '82. 

LACY SAND - brick red, metal 6 alUmlr!Um cans. plaStiC, WWSPWr. 

.LAYEY SAND - okve green. very tme 10 tme. clean layer. 

5 :LAYEY SAND - buck red, rubber Innertube. 

iECONOLAYEROFGAA6AGE. 

;LAYEY SAND - olive green. 

:LAYEY SAND-brick fed. 
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a, r TLE: Naval Air Station Whiting Field 
LOG of WELL: / BORING NO. TEST PIT 13-04 

A I f 

.LIENT: SOUTHNAVFACENGCOM PROJECT NO: Ri PHASE IIA 

ZONTRACTOR: UXB Inc. DATE STARTED: 10/6/g? COMPLTD: 10/6/92 

IETHOD: BACK HOE CASE SIZE: SCREEN INT.: PROTECTION LEVEL: 0 

TOC ELEV.: FT. MONITOR INST.: FID.LEL,RM TOT DPTH: IOFT. OPTtj TO Q FT. 

.OGGED BY: G. Kanchibhatla WELL DEVELOPMENT DATE: N/A SITE: 

z 
w 

II g LABORATORY& 
g u. SAMPLE ID. 5 

rn 

: ’ 
5- 

6- 

7- 

B- 

9- 

IO- 

ll- 

12- 

13- 

14- 

15- 

- 

i2 
Y 
8 
s 

- 

0 

- 

0 

- 

0 

- 

0 

- 

I 

- 

0 

- 

0 

- 

f-l 0-l rn E-J 
SOIL/ROCK DESCRIPTION 00 

AN0 COMMENTS $2 
E=; 
5 

2 
d 
-I 
‘d 
VI 

SC 

./FILL 

SC 

CLAYEY SAND - brick red. 

:LAY - olwe green. construction wbble, aspball. boulders. 

:LAYEY SAND - brlCk red 

:LAYEY SAND - SAA. 

:LAYEY SAND - SAA. 

:LAYEY SAND - SAA. 

:LAYEY SAND - SAA. 

F - 

- 

- 

- 

c 

- 

- 

-- 
. - 
- - 
. - 
- - 
. - 
- - 
. - 
- - 
- 

-- 
- - 
-- 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
-- 
- - 
- - 
- - 
-- 
- - 
- - 
- - 
-- 
- - 
- - 
- - 
-- 
- - 
-- 

ZL 

2 

BLOWS/G-IN ;: 

z 
3 

PAGE I of TPT13-4 HARDING LAWSON ASSOCIATES 



[TLE: Naval Air Statron Whitrng Freld 
LOG of WELL: BORING NO. TEST PIT 13-05 

JENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

JNTRACTOR: UXE Inc. DATE STARTED: 10/6/92 COMPLTD: 10/6/92 

ETHOD: BACK HOE CASE SIZE: SCREEN INT.: PROTECTION LEVEL: 0 

OC ELEV.: FT. MONITOR INST.: FID,LEL,RM TOT DPTH: IOFT. DPTH TO g FT. 
JGGED BY: G. Kanchibhatla WELL DEVELOPMENT DATE: N/A SITE: 

u v) 
& x ii-J 2 ,” 5 w -=I-- 00 

I c’ LABORATORY n. SOIL/ROCK DESCRIPTION 
=I 

$55 i;? -I d BLOWS/G-IN 0 

2 u. SAMPLE IO. 5 L, $ 2 ,a ANDCOMMENTS 
2 (0 

k? 
E& ij 

E 5 m L 

SAND - tan. very fine Lo he. 

LAYEY SAND - brick red. 

1LL - paper plastrc. styrafoam, spoons, bottles. 

ANDY CLAY - tan. clean layer. 

SANDY CLAY - Ian. 
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APPENDIX D 

GROUNDWATER ANALYTICAL DATA 



Naval Air Station Whitin: 
Site I3 Grow, 

Lab Sarrple Nunbcr: 90198002 RC092002 RC092003 90198001 
Site WHITING UHITING UHITING WHTTING 

Locator WHF13-1 13G00101 13G00102 UHF13-1B 
Collect Oate: 02-NOV-93 09-SEP-96 09-SEP-96 02-NW-93 

VALUE OUAL UNITS OL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

Clf' VOLATILES 90-S&J 
Chlorunethsne 
Brcmomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
C&bon disulfide 
l,l-Dichloroethene 
l,!-DiChloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichlor&ihane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Brcmodichloromethene 
1,2-Dithloropropane 
cis-1.3.Dichtorooropene 
Trichioroethene ' ' 
Dibromochlorunethane 
1,1,2-TrichLoroethane 
Benzene 
trans.1,3-Dichtoropropene 
Bromoform 
4-Methyl-t-pentanone 
2-Hexsnone 
;t:;yGloroethena 

1,1,2,2-Tetrschloroethane 
Chtorobenzeni! 
Ethyknrknk 
Styrene' 
Xylenes (totslj 

ug/ 1 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 0 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 Ll 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

lo" i 
10 u 

WI 1 
; 1ou 

10 u 
10 U 
10 u 
10 u 
10 0 
10 U 
10 u 
10 l! 
10 u 
10 U 
10 u 
10 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 UJ 
10 UJ 
IO u 
10 u 
10 u 
9J 

1: : 
10 u 
10 u 
10 u 
IO u 

-10 u 
10 u 
10 u 

107 d 
IO u 
10 u 
10 U 
10 u 
IO u 
10 u 

I J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

CL+ SEtWoiA~lLES liO;SOiI CL+ SEtWoiA~lLES liO;SOiI 
Phenol Phenol 
bii(Z*Chk&%&ylj ether bii(Z*Chk&%&ylj ether 
2-Chloropheno’l ” 2-Chloropheno’l ” 
1,3-Dichlorobenzei& 1,3-Dichlorobenzei& 
1,4-Dichlorobenrene 1,4-Dichlorobenrene 
1,2-bichlorobenzene 1,2-bichlorobenzene 
2-Ilethylphtnol Y 2-Ilethylphtnol Y 
2,2-o~lsrl-Chlor~r~ire) 2,2-o~lsrl-Chlordiir~ire) 

: Wkthyl@hGibl : .,,. : Wkthyl@hGibl : .,,. 
N-litroi~~di;n-ljroWtarif~ N-litroi~~di;n-ljroWtarif~ 
Hex~chlokethane, Hex~chlokethane, 
Nitrobtinzcric,' : Nitrobtinzcric,' : 
lsophor~ ,. lsophor~ ,. .'.. .'.. 
2-Nftropheml. '. 2-Nftropheml. '. 
2;4-Dimethylphstki~'.: 2;4-Dimethylphstki~'.: 

.. .. 
:. ‘: ::: 

“’ "' 
,‘._..: . . . . ,'._..: . . . . . . . . . . . . 

‘.. '.. .:::, :,:. .:::, :,:. ,:y.;.:. ‘., . . ,:y.;.:. ',, . . .:’ :;:.; .:' :;:.; ,. ,. 
,;: ., ,. : . . . . . : .:: .P... .: ., ,;: ., ,. : . . . . . : .:: .P... .: ., ., i..:. ., i..:. 

,’ ‘., ,, " '.' ,, 

us/ 1 
w/l 
w/l 
ug/ 1 
WI/ 1 
us/ 1 
w/l 
WI/ 1 
w/l 
us/ 1 
w/l 
w/l 
u9/1 
ugf 1 
us/l 
ugf 1 
ug/l 
@I/ 1 
ug/ 1 
WI 1 
w/l 
w/l 
w/ 1 
u9/1 
WI/ 1 
ug/l 
WV 1 
WI 1 
ug/ 1 
ugf 1 
w/ 1 
ug/ 1 
ug/ 1 

w 1 
w/l 
w/L 
WI 1 
ug/ 1 
u9/1 
WI/ 1 
ug/l 
ugf 1 
*d.,, byr . 

ug/ 1 
ug/l 
ug/ 1 
w/l 
ugll 

10 10 u 

:: 10 10 u u 

:: 10 10 u u 

1: 10 10 u u 

1: 10 10 u u 
10 10 u 

18 10 10 u u 
1: 10 u 

:x 
1x i 
10 u 

:: 10 10 u u 

:8 10 10 u u 
1: 10 10 u U 

10 10 u 

1: 10 10 u u 
10 10 UJ 
ID 10 u 

:i 10 10 u u 
1:: 10 u 

:8 1: 10 ! u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
i0 U 
10 u 
10 u 
10 u 
10 u 
10 u 

10 ii ti 
10 10 u 

10 10 :x 
ix 10 10 u U 

:8 10 10 u u 

18 10 10 u u 

18 10 10 u u 
10 10 u 

loo 10 10 u u 

10 UJ 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
ID U 
10 u 

:;t 
2:: 
ug/ 1 
W/l 
W/l 
ug/ 1 
ugfl 
ug/ I 
us/ 1 
us/ 1 
us/l 
us/ 1 
ug/ 1 
us/l 
WI 1 
ug/L 
WI/ 1 
ugf 1 
w/l 
w/l 
ug/l 
ug/l 
w/l 
w/t 
WI 1 
w/l 

::t 
W/l 

:;t 

ugf 1 
WI/l 
ugfl 
w/l 

::t 
W/l 
W/l 

::t 
&4/l 

::t 
W/l 
w/l 



Naval Air Station Whiting Field, Milton, Florida 
Site I3 Grounduater Data 

Lab Sample Nunber: 90198002 RC092002 RC092003 90198001 
Site UHITING WHITING UHlTlNG UHfTING 

Locator UHF13-1 13G00101 13GOOID2 UHF13-1B 
Collect Date: 02-NOV-93 09-SEP-96 09-SEP-96 02-NOV-93 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUA1 UNITS DL VALUE PUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Tiichlorobenrene 
Naphthslene 
4-Chloroani1ine 
Hexachlorobutadiene 
4-Chtoro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadfene 
2,4,6-Trichlorophenol 
2,4,5-Trlchlorophenol 
2-Chloronaphthelene 
2-NitFoaniline 
Dimathylphthalate 
Acenaphthylene 
2,6-Dinitrotoluehe 
3-Nitroaniline 
Acenajihthene 
2,4-Dinitrophenot 
4-Nitrophenol 
Dibenrofuran 
2,4-Dinitrotoluene 
Oiethylphthalate 
4-Chlorophenyl-phenylether 
FLuorene 
4-Nitroaniline 
4,6-Dinitro-2+rkthylphenol 
N-Nitrosodiphenytamine 
4-Bromophenyl-phenylether 
Hexechlorobeniene 
Pentachlorophenol 
Phenenthrene 
A~thracene 
Carbarole. :. 
Di-n-butylphthklbte 
Fluora~thena 
Pyrene, ... 
ButylbeniylDhthiil&e 
3,3-Dkhlorobetixidirie 

'. Benrd (r).drithrateiie .. 
chrysene : : . . ',: :, 

,:. bfs(Z-Ethyltiexyl) phthliiate 
1: Diin-octylDhthBla'te .: 

B&20 (b) fluorbpthek 
,, eimo (k) fluorfqthefpj. .' 

;, &!n2~::..(~~: p,v%ene<--::,;:;;., i':.:,. .:. 
:.j ?~.;.~li2;f-b;d):..plyr~..;....~ 
.: .Dib;anzd'(~ih?.irnthr~ma 
i l?wlro,:p~i.?~ pc+na 

,. : . . .::. . . : . 
CLP PESTlDIDEB/PCli~.W'Sdi) '. 
.,, alpha-BW .:I . . . . '. . . . '. : 

.:' ,, 

IO u ug/ 1 
IO u WI 1 
10 u ug/l 
10 u ugfl 
10 u ug/l 
10 UJ w/l 
10 u us/l 
10 u w/l 
10 UJ ug/ 1 
10 u ug/ 1 
25 U ugf 1 
10 u ug/l 
25 IJ WI I 
10 u w/l 
10 u WI 1 
IO u us/ I 
25 u WI/ 1 
10 u ug/l 
25 UJ w/ 1 
25 U ug/ 1 
10 u us/ 1 
10 u ugfl 
10 u u9/ I 
10 u ugll 
10 u ug/ 1 
25 UJ ug/l 
25 UJ ug/l 
10 u w/l 
10 u w/l 
10 UJ ug/ 1 
2s u ug/ 1 
10 u w ! 
10 u us/ 1 
10 u WI 1 

18 i 
ugf I 
ug/l 

10 u ug/l 
1ou w/l 
10 u us/l 
10 u WI 1 
10 u WI 1 
10 u w/l 
10 u ug/l 
10 u us/l 
100 ugfl 
10 u ug/l 

ug/ 1 
'1X t: ug/l 

'. ,'lO ti w/l 

ug/ 1 
-05 UJ us/ I 

10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
IO u 
IO u 
10 u 
25 U 
10 u 
25 U 
2s u 
IO'U 
10 u 
10 u 
10 u 
10 u 
25 U 
25 u 
IO u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 

.Of UJ 

1: 10 u WI 1 
10 u w/l :i 

i8 10 10 u u us/l u9/ 1 10 

:i 
10 u ugf i 
10 u ug/l 

ii 

10 10 u ugf 1 
1: 10 10 u u w/l ugfl 

1: 
10 

:; 
10 u w i 
25 u w/l :i 

:i 
10 u ug/l 
25 U ug/l :P 

ix IO 10 u u ugf ugf 1 1 1: 
:: 10 u us/l 

:; i 
us/l :i 

IO ug/l 

:: 25 25 U u us/l ugfl :i 25 

10 10 u us/ 1 10 1: :: ugfl, :: 
10 tall 10 
:: 10 0 WI! 

10 u ug/l k! 

5: 24 25 u 0 ,ug/l us/l- :; 

18 ., lo lo.u u %: 18 
10 10 u w/l 
25 25 u w ! :50 

ii 
10 u W/l 
10 U NJ/t ix 

i8 
10 u us/ t 
yy ug/l, 1: 

10 .W! 
1: 1ou lo u w/l ii! 

1: 10 u 3 
.yo u .., ', ug/L 

10.. ,.'. 

.ii 

.lOU ug/t 
10 

% 
ugil :x 

:i 
w/l 

10 u ug/l 1x 

10 
',. 

10 UJ W/l 10 
'. 

: 10 u US/i' 1: 
10:' ': 10 u l&l/l 

ii! '. lo u 10 U z$t 
ii 

: .05 : .05 u WI .05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 UJ 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 UJ 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 UJ 
25 UJ 
10 u 
10 u 
10 UJ 
25 u 
10 u 
10 u 
10 u 
10 u 
10,u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

.05 UJ 

ug/ 1 
w/l 
w/l 
W/l 
WI 1 
u9/ I 
ugf I 
ug/ 1 
ug/l 
ugfl 
WI/ 1 
WI 1 
WI 1 
ug/ 1 
ugf I 
WI 1 
u9/ 1 
ug/l 
ugf 1 
ugfl 
WI 1 
ugfl 
ug/l 
us/l 
ugfl 
us/l 
us/l 
w/l 
ug/l 
ug/ 1 
ug/l 
ug/ 1 
us/l 
ug/l 
ug/l 
w/l 
WI/l 
ugf 1 
ugfl 
ugfl 
usI/ 1 
W/l 
W/l 
ug/ 1 
W/l 
w/l 

:;i 
W/l 

w/l .05 

J 



Site 13 Groun 

Lab Sarrple Number: 90198002 RC092002 RC092003 90198001 
Site WHITING WHITING WHlTING WHlTINC 

Locator UHF13-1 13G00101 13GOOlO2 WHFl3-16 
Collect Date: OZ-NOV-93 09-SEP-96 09-SEP-96 02-NW-93 

VALUE DUAL UNITS DL VALUE PUAL UNITS DC VALUE QUAL UNITS Dl VALUE PUAL UNITS DL 

beta-BHC 
delta-BHC 
games-BHC (I.indane) 
Heptechlor 
Aldrin 
Neptachlor epoxide 
Endosulfen I 
Oieldrin 

Endrin ketone 
EiWin atdehyde 
alpha-Chlordane 
gmna-Chlordane 
foxaphene 
Aroclor-1016 
Aracior-1221 
Aroclo+lUZ 
ArocLor-1242 
~roclor-1248 
Aroclor-I254 
Amclot;-1260 

CLP FiEYALS AND CYANIDE 
AlImitwTT 
Ant imny 
Arsenic 
Barium 
Beryll itall 

Chroiai,ti 

Hagnssiim. ~ 1, 
&jl$jiinew:. ,., ': 
&r&y' ':., :::. ::.f 1 

'~'Nicktl:. .; I : ..I ., '. f. ,: 
potasliihi...'..:..':: ':,. .'."..;.:. ',.."'.. 

: :: S~t.~i~~::~j.j:::~~-:.,-~~,.,:-i:~:l;.~:,:- .;.I;;: '.: 
p~{"i~:,:"::~'~'.~~~:~,~~.:~.',,.,:,~.:~,~~,~,~~, '.y: .,Y ', 

:. &ji&#$ ,y.j.. ., ,: 
. . . . .::.: '. ..>\$.. :.. ,". 

: Thellim:'; -'.::;:.-.:~::.,:i.:i.'.:::.,:-.:'. '.', .' 
"Hf&& ,:j .':. :: ., .<:,:{;.:.",:>,: " '.,{ 
Zfm/.::-‘ :.:.::..: ,: .:: ..: :. ,, . . ., 
.. : .: : 

: ..' ':: 
.::. . 

:. . . y..: ;i: ,.." ., 
..,. ':;- .-':.: '::,.; ly: ]i 1; :‘: .. .::, : : ::.. ,..: : ) 

,: ._,,. ,,:.; .,:, $'.',,, .:... :, : ,. '. . . .A. . . . . . . .,.,. ':, ..,. :, . . .., ..,. ':, '. .. 

-05 UJ 
.05 UJ 
.05 UJ 
.os UJ 
.OS UJ 
.OS UJ 
.05 UJ 

.l UJ 

.l UJ 

.I UJ 

.I UJ 

.l UJ 

.I UJ 

.I UJ 

.5 UJ 

.l UJ 

.l UJ 
.05 UJ 
.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

WI 1 
100 J 

20.7 U 
1.6 u 

84.3 J 
.2 UJ 

3.2 U 
24500 

f-T ii 
2:1 u 

9910 
1.9 J 

2810 J 
111 
.22 

9u 
1580 J * 

: s-j ; 

2420 J 
38 u 

; 2.5 u 
239 

,05 UJ 
.05 UJ 
-05 UJ 
.OS UJ 
.05 UJ 
.05 UJ 
.O!i UJ 

.I UJ 

.l UJ 

.I UJ 

.l UJ 

.I LJJ 

.l UJ 

.I UJ 

.5 UJ 

.I UJ 

.I UJ 
.05 UJ 
-05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
i UJ 
1 UJ 
1 UJ 
1 UJ 

81.6 J 
8.6 u 
1.1 J 
114 J 

.3 u 
1.2 u 

8440 

3.5 ii 
1.1 u 

39600 
.6 J 

5180 
78'8.1 

.l u 
7.3 u 

1520 J 
.6 U 

2.5 II 
6620 

.6 U 
1.2 u 

9J 

u9/1 .Of 
u9/1 .OS 
u9/1 .OS 
u9/ 1 -05 
us/l .05 
u9/ 1 *OS 
ug/l .05 
u9/1 
ugf 1 :1 
u9/ 1 .l 

u9/ 1 ugf 1 :1 
ugfl .I 
ug/ 1 
us/l 1: 
w/l 
ug/ 1 :1 
u9/1 .05 
u9/ 1 .05 
u9/1 5 
u9/1 
u9/ 1 : 
ug/ 1 1 
ugfl 
ug/l 1 
W/l 1 
U9ll 1 

u9/ 1 
u9/ 1 
us/l 
u9/ 1 
u9/l 
u9/1 
u9/ 1 
W/l 
ug/l 
u9/ 1 
u9/1 
ug/ 1 
W/l 
ugll 
ug/ 1 
w/l 
W/l 
u9i 1 
Lig;: 
W/l 
W/l 
W/l 
W/l 

: 

” 

206 u9/1. 
8.6 U w/l 

.5 u u9/1 
64.9 J U9fl 

..3 u us/! ,.’ 
1.2 u 

ii900 ::t ,' 
ug/l 

:.I 5 W/l 

266 
us/! 
Y/l 

2.2 J u9/i 
5890 ugi 1 

753 
.I u z$! 

,7.3 u Wl 
717 J W/l 

-:::bU 

'I ','a% u 
i$: 
ugii 

A u W/l 
., g u w/t 

W/l 

-05 u u9/ 1 .05 
.05 u u9/ 1 .Of 
.05 u ug/l .OS 
.05 u U§/ 1 .05 
.05 u usi1 .OS 
.05 u ugll .OS 
-05 u ugi 1 .04 

.I u u9fl .l 

.I u u9/ 1 

:1 t us/L u9/ 1 :1 .l 
.i u ua/ 1 
.l u l&jil :1 
.I u u9/ 1 
.5 u u9/! :: 
.I u u9/1 .l 
.i u ugl 1 

.05 u u9ll .i: 

.05 u ugll .O!i 
5U us/ 1 5 

:z 
ug/l 
us/l : 

!U 

ii 
z:\ : i 
ugll 
ugi 1 

1u ug/ 1. 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.l UJ 
.l UJ 
.l UJ 
.1 UJ 
.l UJ 
.l UJ 
.I UJ 
.5 UJ 
.I UJ 
.l UJ 

.OS UJ 
-05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
i UJ 
1 UJ 

8740 
20.7 U 

2.3 J 
82 J 
.2 UJ 

3.2 U 
28000 

19.1 
4.1 u 

11 J 
16000 

3.6 
3410 J 

142 
.15 u 

9u 
1660 J 

2.: :: 
8280 

.BB u 
43.4 J 
21.6 

u9/1 
u9/ 1 
W/l 
u9/ 1 
Us/l 
u9/1 
ug/ 1 
ugfl 
W/l 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
ugfl 
u9/ 1 
u9/1 
us/ 1 
u9/ 1 
ugf 1 
u9r 1 
u9/1 
u9/1 
u9/ 1 
u9/ 1 

ug/l 
u9/ 1 
ugi 1 
WI/l 

t$t 
W/l 
W/l 
Wl 
ug/l 
W/l 
w/l 
us/ 1 
W/l 
W/l 
W/l 
ug/l 
ug/l 
W/l 
ugfl 
ugfl 
W/l 
WI 

.05 

.05 

.05 

.OS 

.05 

.05 

.05 
.I 
.l 
.I 
.i 
.l 

:1 
.5 
.l 
.1 

.OS 

.OS 
5 

: 

200 ,' 
60: -. 

2:: j: 
is. 

: 3 ( 

5000 

:x 
25 

100 

500: 
15 
.2 

5OZl 

1: 
5000 

iG 
50 
20 



Ural Air Station Uhitina FinId Yiltnn Flnrida ,.“__. ,... -_- _._ ,-,.a, . . . ..-... . .-. .-- 
Site 13.&ou;;dwater Data 

Lab Sample Number: 90198002 Rc092002 Rc092003 90198001 

Site WHITING WHITING WHITING UHITING 

Locator UHF13-1 13GO0101 13GOO102 WHF13-IB 

Collect Date: OZ-NOV-93 09-SEP-96 09-SEP-96 02-NOV-93 

VALUE aUAL UNITS DL VALUE PlJAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1.7 u ugf 1 10 1.8 U u9/ 1 1.8 u u9/1 1.7 u ugf 1 10 



f Naval Air Station UhitingA..-c,r ns+a c" .-s F..- 
;,re ,, “,tNruJwa~=~ ““-- -. _~ 

ornc""'" 90198003 .-...^ 

Lab Sample Nunbert 
~~092005 

K,"#LUI" 
WHlTlNG 

Site WHITING llcr"~-~c 
13600103 

,>UJU IU3r 

1n.rcn.oC. 02-NW-Y:, n, _.... ,,L,, 7.2 
Locator ,., act- I" 

.._ -,,a. ,..,,TP nl 
Collect Date: 

lo-SEP-96 

VALUE QUAL UNlTS DL 
VALut v"nL UNllJ "- 

~~092004 
WHITING 

UHITlNb 

!!"E-;, 
l36002Ol 
lo-SEP-96 

VALUE aUAL UNlTS DL 
VALUE Q!,AL UNIIJ I- 

CLp VOLATILES 90.SW 
chloromethane 
Bromoinethane 
Viny\ chloride 
chlorvethanc 
Methylene chlorides ..- ~ 
Acetone 
Cartin diiulfide 
1 I-aichloroetheti 
i'j-iichloroethane 
l12-oichloroethene 
14 I ,-&form 
%,I,.“- -. -- 

l,2-oichloroethane 

(total) 

2-wtenone 
$ a i-rriehloroethane I , , . -. . . . 

&&n tetrachloride 
grcmodichloromethane 
1.2.oichloropropane 
cjs-1,3-oichloroprapene 
Trichloroethe+ 
~ibramochlorometha~ 
l,l,PTrichloroethane 
Sinzem 
trans.l,3-Dichloroprovne 
Bromofarm 
4-Methyl-2-pentamne 
i-Hexabone 
retrachloroetheti ._~ 
folbeti 
1,1,2,2-Tetrachloroethene 
chlorobenteqe 
EthylbenZene 

u9fl 
10 u 
10 U 
10 U 
10 u 
10 U 
22 u 

1J 
10 U 
10 u 
10 U 
10 U 
10 U 
10 U 
10 u 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 u 
10 u 
10 U 
10 U 
10 U 
10 U 

WI/l 
10 U 
10 U 
10 U 
10 U 
10 U 

ugfl 
ugfl 
ugll 
ugfl 
u9fl 
ugfl 
ugf 1 
l&l/l 
ugrl 
u9fl 
ugll 
ugll 
ugf 1 
0911 
ug/l 
ug/l 
ugfl 
u9/ 1 
us/l 
ugfl 
ugrl 
ug/l 
ugfl 
ugll 
ugfl 
ugfl 
ugll 
us/ 1 
ugr 1 
ugfl 
ug/l 
I.@/~ 
ugfl 

ugfl 
ugll 
0911 
ugfl 
ugf 1 

10 
10 
10 
10 
10 
22 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

.’ 

ugfl j 
ugfl 
ugr 1 
ugf 1 
ugf 1 
u9fl 
ugfl 
us/ 1 
ugfl 
us/l 
ugf 1 
ugll 
ugfl 
ugr1 
ugll 
u9/1 
ug/l 
ugfl 
ugr 1 
u9ll 
u9fl 
ugfl 
u9/ 1 
ugf 1 
ugfl 
u9fl 
w/l 
ugfl 
ugf 1 
u9/ 1 
ug/L 
u9/1 
ugfl 

ug/L 
ugf 1 
u9fl 
ugll 
ugll 

in ii ue/t 
ii5 ij 
I(1 U 
10 u 

rn II 

IO 

Uij/t 10 
ugi! 10 
W/l 10 

us/l 10 
10 

is u 

10 U 
10 u 
10 U 
10 U 
10 U 
10 U 

3J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 u 
10 U 
10 U 

10 U 
10 U 
10 U 
10 U 
10 u 

Uail 
w/l 
ugfl 
ugfl 
ugfl 
u!Jf~ 
W/l 
u9/ 1 
W/l 
u9f 1 
us/ 1 
ugl 1 
u9fl 
U§/l 
u9fl 
ugfl 
ug/l 
ug/l 
W/l 
WI/l 
W/l 
&Ill 
ugfl 
ugi 1 
ugll 
ugfl 
ug/l 
wlfl 
W/l 
ugll 
U9fl 
WI/l 
ugfl 

WI1 
usI1 
ugfl 
WI/l 
ugil 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 



Naval Air Station Uhiting Field, Milton, Florida 
Site 13 Groundwater Data 

Lab Sample Number: Rc092005 Rc092010 90198003 Rr.092004 
Site UHlllNC UHITING WHITING UHITING 

Locator 13G00103 13G00103F WHF13-2 13COO201 
Collect Date: IO-SEP-96 IO-SEP-96 02-NOV-93 IO-SEP-96 

VALUE OlJAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

1,2-Dichlorobenrene 
2-Methylphenol 
2,Z-oxybis(l-Chlorogtopene) 
4-Methylphenol 
N-Nitroso-df-n-proWlamfnc 
Hexechloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphkmol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Tiichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnephthalene 
Hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4.5-Trichlorophcnol 
2khIoronaphtheiene 
2-Nitroeniline 
Ditnethylphthklete 
Acenaphthvlene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenot 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotolgene 
Diethylphthalbte 
t-chlorophenyl-phenilether 
Fluorene. 
t-Nitroaniljne 
4,6-qinitro-2-inethyi~~~l 
N-Nitrdsadiphenylamine 
4-Bkmqh&nyl-phewlethtr 
Hcxichlorobenrene 
Pentachlorophenol 
Phetwinthrene 
Anthracd 
Carbarole 
Df-n-krtylp)thbleik 

.I: Fluormithene ., 
pyrq,.; .", . . . . . . ,:.:: .'. 
Butrjtbmiylphthalrt~~, '. 
3,3-Oichloro&nti~inci 
Benzri (a) anthkicen6 
Chrysene 
bis(2-Ethylttexjtl; phthalitc 

.... 
‘> 

: .: ,.’ ‘y,. .., .* ..’ .’ . . . 
.+,’ 

10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 IJ 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 IJ 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
IO u 
10 u 

10 U 
1ou 

L&l/ 1 
&I/ 1 
ug/ 1 
w/l 
w/l 
WI 1 
w/L 
w/ 1 
w/l 
WJ 1 
ug/ l 
ugf 1 
WI 1 
w/l 
WI 1 
w/l 
ugf 1 
U§/ 1 
ugf 1 
UgJ 1 
WJ 1 

US/L 
w/l 
us/l 
w/l 
ugr 1 
ugf 1 
ugi 1 
us/l 

10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 UJ 
10 u 
25 U 
10 U 
25 u 
10 u 
10 u 
10 u 
25 u 
IO u 
25 UJ 
25 U 
10 u 
10 u 
10 lj 

1; i 
25 UJ 
25 UJ 
10 u 
IO 0 
10 UJ 

::, k! 
10 U 
10 u 
10 u 
10 u 

ti :: 
10 u 
10 u 
10 0 
10 

w/l 
us/ 1 :: 
WI 1 IO 

ug/ 1 U§/ 1 18 
w/i 10 
ugf I 
ug/l 1: 
ugf 1 10 
WI/! 
ugf 1 ?i 
ug/ t 
w/l :: 
w/l 
us/ 1 :: 
w/l IO 
ug/ t 
ugi 1 1: 
w/l 
u3 1 1: 
usi 1 25 

ud 1 ug/ 1 :i 

ug/ 1 ugi 1 :: 
WI 1 
us/l :s 
WI 1 10 

WI 1 ugil 1: 
w/l 10 
w/l 
w/l 18 
us/l 
w/l 1: 

WI/ 1 ug/ 1 zi: 
ug/t 
us/ 1 1: 

ug/ 1 u9/ 1 
ugf 1 

ii 

U§/ 1 ugf 1 1: 
WI 1 
w/l 1: 
w/l IO 
09/l 
ug/t :i 

;//t Ti 
w/l 10 

10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
to u 
10 u 
10 u 
10 u 

10 
25 

:i 
25 

1x 

1x 
10 



d, Milton, Florida 
Site 13 Groundwdter Data 

Lab Sample Nunber: Rc092005 Rc092010 90198003 RC092004 
Site UHITING UHITING WHITING UHlTlNG 

Locator 13G00103 13GOO103F UHF13-2 13GOO201 
Collect Date: 10-SEP-96 lo-sEP-96 02-NOV-93 IO-SEP-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

Di-n-octytphthalate 
B&to (b) fluoranthene 
Benz0 (k) fluoranthene 
Bent0 (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibemo (e,h) anthracene 
Benro (B,h,i) perytene 

CLP PESTlCIDES/PCBS 90.Sti 
alpha-BHC 
b&te-BHC 
delta-BHC 
galmla-BHC (Lindane) 
Heptachlor 
Aldrrn 
Heptachlor epoxide 
EndosUlfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan tl 
4.4.ODD 
Endosulfan sulfate 
4,4-DDT 
Ilethoxychlor 
Endrin ketone 
Endrfti aldehyde 
alpha-Chlordane 
.gmwChlordane 
Toxapheti 
Aroclor-1016 
Aroclor-1229 
Aroclor*1232 
Aroclor-1242 
Aioclor-1248 
Aroctor-1254 
Modlo+ 

ti.6 FiETAlS Ai@ C3ANIdE 
Aluni~ 

t%KY 
BiriiBI. 
Berylliti 
Qyhd~~ " w.., 
cel,c!*.';: i .,: 

: :.&t&h:: ::i.::...'( ,f..', ",.: ,. .:' 

;y.,..:.. " ..:::,, 

lo : ;: '. ': :. 

naancrj& t 1 
..: ; 

: ., : .:.. 
;:. .:,:.: :. .;, :.'...I- '. :. ,, .., : ., .‘ 
. . . .,.,: .:,,.: ., ,',;. '::I'.: .;-.. j . . . . 

10 IJ 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 

WI 1 
-05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.I u 

.I u 

.I u 

.I u 

.I u 

.l u 

.I u 

.5 u 

.I u 

.I u 
.05 u 
.05 u 

::: 
2u 
1U 

1: 
1u 
1u 

w/l 
82.4 J 

8.6 IJ 
.5 u 

69.2 J 
.3 u 

1.2 0 
264x! 

2.: :: 
1.1 u 

278D 
2.3 j 

279DJ 

w/l 
us/l 
WI 1 
w/l 
ugf 1 
ugft 
ugf 1 

ugf 1 
ugfl 
ugf 1 
ugJ1 
w/l 
ugf 1 
U§/ 1 
ugil 
us/l 
ugfl 
w/l 
WI 1 
WI 1 
ugfl 
ugf 1 
ug/l 
UBfl 
ug/l 
ugfl 
ugfl 
ugf 1 
WI 1 
WI/ 1 
U§/ 1 
w/l 
U§/ 1 
us/ 1 
us/l 

w/l 
ugil 
ugf 1 
ugft 
WI 1 
ug/l 
ugfl 
ug/! 
Wfl 
W! 

::t 
w/l 

10 

:i 
10 

1: 
10 

.os 

.05 

.05 

.05 

.05 
-05 
.os 
.05 

:i 
.l 

:: 

:1 

:: 

i: 
.os 

5 

: 
1 

t 

i 

13.7 u 
8.6 U 

.5 u 
66.6 J 

.3 u 
1.2 u 

26500 
zu 

2.8 U 
1.1 u 
377 

.7 J 
2800 J 

w/l 
ugf 1 
ugfl 
ugf 1 
ugfl 
w/l 
ugf 1 

ugf 1 
WI 1 
w/l 
ugf 1 
ugfl 
ugll 
WI 1 
w/l 
us/l 
WI 1 
w/l 
us/l 
WI 1 
w/l 
WI 1 
ug/ 1 
WI 1 
ugf 1 
WI 1 
l&J/L 
w/l 
ug/ 1 
w/l 
us/ 1 
ugfl 
ugfl 
U§/ 1 
WI 1 

ugfl 
ugfl 
ug/ 1 
w/l 
ugfl 
ug/ 1 
U§/l 
ugf ! 
ug/ 1 
w/l 
w/l 

10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 

.05 UJ 

.OS UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.05 UJ 
.O!i UJ 

.I UJ 

:1 2 
.I UJ 
.I UJ 
.I UJ 
.I UJ 
.5 UJ 
.I UJ 
.I UJ 

2: ii 
5 UJ 
1 UJ 
2 UJ 
1 UJ 

i tl: 
i UJ 
1 UJ 

ii1 J 
20.7 u 
1.6 U 
46 J 
.2 UJ 

42.6 
2860 J 

;a; ; 

$J J 

150; ': 

ugft 
WI 1 1: 
us/l 
ugil :i 

us/ 1 ugfl 1: 
w/l 10 

ugi t .os 
ug/ 1 *OS 
ug/l .05 
q/l .05 
WI 1 .D5 
us/ 1 .05 
WI/ 1 .os 
ugi 1 .OS 
w/l .l 

us/ 1 w/l :1 
w/l 
WI/ 1 :1 
ug/l 
ugf I :1 
ug/l 
W/l WI 1 ;; 

ug/1 .D5 
ugll 
ug/l #“: 
ugi 1 
ug/l : 
ugfl 1 
2t 1 

w/t 1 
W/l, 1 

10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 

*OS u 
.05 u 
-05 u 
.os u 
-05 U 
.05 u 
.os u 
.DS U 

.l u 

.1 u 

.I u 

.I u 

.I u 

.I u 

.l u 

.5 u 

:i tl 
.os u 
-0s u 

5u 

:: 

:': 

1: 
1u 

11.1 u 
8.6 u 

.5 u 
33 J 
.3 u 

1.2 u 
1810 J 

2.5 i 
1.1 u 

16.8 u 
.6 J 

866J 

ugf 1 
w/l 
ugf 1 

::t 
w/l 
W/l 

us/l 
us/ 1 
ugf I 
ugfl 
ugf 1 
ugf 1 
ugfl 
u&l 
WI 1 
ugJ1 
WI 1 
WI 1 
w/l 
us/l 
ugfi 
us/l 
WI/l 
ugf 1 
ugll 
ugf 1 
ugfl 
4/l 
ugl 1 
us/l 
ugfl 
ugf I 
ugf 1 
us/ 1 

us/l 
w/l 
UBfl 
uaf 1 
ue/ 1 
usi1 
W/l 
w/l 
w/l 
wi 
W/l 
WI/l 
ug/ 1 

10 
10 

:x 
10 
10 
10 

.05 

.05 

.05 

.05 

.D5 

.05 

.05 
-05 

.I 

.l 

:i 

:1 
.I 

:: 
.1 i 

.05 
,< 

.: 
.os 

5 
: I . -i 8 

: ', 

; 
1 



Naval Air Station Uhiting Field, Hilton, Florida 
Site 13 Grounduater Data 

I 

Lab Sample Number: RC092005 RC092010 90198003 Rc092004 
Site UHlTlNG UHlTING WHITING UHlTING 

Locator 13G00103 13GOO103F uH~13-2 13600201 
Collect Date: lo-SEP-96 lo-SEP-96 02-NW-93 IO-SEP.96 

VALUE 9UAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DC VALUE QUAL UNITS DL 

Nanganese 17.5 WI 1 16.7 ugf 1 ugll 15 3.1 J w 1 
.l u ug/ 1 .l u ugf 1 w/l .2 .l u w 1 ;;;;;;y 

7.3 u w/l 7.3 u ug/ 1 us/l 
5o:j 

7.3 u ugfl 
1310 J ugf 1 1220 J ugf 1 ugf 1 316 U PotassiUn WI 1 

",f\',$" .6 U ug/ 1 .6 U ug/l ug/ 1 .61 J ug/ 1 
2.5 U u9/ 1 2.5 U WI 1 ugll 2.5 U ug/ 1 

Sodiun 2460 J ugf 1 2500 .I ugr 1 ug/ t 50:: 2100 J w/l 
fhallius .6 U ugf 1 .6 U ug/ 1 ug/l .6 U WI 1 
Vanadiue 1.7 u ugf 1 1.8 U w/l w/l :i 1.2 u ug/ 1 
Zint 223 ugll 233 w/l llg/l 20 2.4 U us/ 1 
Cyanide 2.8 J ug/ 1 ugf 1 WV 1 10 1.8 U ug/l 

28.6 
-15 u 

61: t 

2.:: 
1880 J 

38 u 
2.5 U 

16.9 J 
1.7 u 



ND985002 
MD985003 

WHITING 
UHITING 

Lab Sarrple Umber: 
MD985002 UHITING 13G00301F 

13G00401 

Site UHlTlNG 13G00301 16-JUN-97 
16-JUN-97 

Locator 13G00301 VALUE QUAL UNITS DL 

Collect Date: 
16-JUN-97 

16-JUN-97 

PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

VALUE 

fy.p VoLArtLEs 90.sov 
ChloromathanC 
&-moss&ham 
Vinyi chloride 
chloroethanc 
nethylene chloride 
AcetoIIe 
Carbon disulfide 
l,l-DichLoroethene 
l l-Djchloroethati 
112.Dichloroethene (total) 
Chloroform 
1.2.Dichloroethant ..- 
2-Butanone 
1 1 I-Trichloroethane 
&&on tetrechloride 
Brmcdichlorawthane 
1,2-Dichloropropane 
cis-1,3-DichloroproBena 
Trichloroethene 
Ditmmochlorcmetha~ 
1,1,2-Trichloroethane 
B&en+ 
tram-1,3-Dtchloropropene 
BrcmofOrm 
4-Bethyl-2-pentane 
2-Berianone 
Tetrachloroethem 
loluene 
l,l,2,2-fetrechloroethsm 
ChloreYefTe 
Ethylbenzene 

ugll 
10 U 
10 U 
10 u 
10 U 
IO u 
IO u 
10 U 
IO U 
10 U 
10 u 
10 U 
10 u 
10 U 
10 U 
IO u 
10 U 
IO U 
10 U 
IO U 
10 U 
10 U 
10 U 
10 u 
IO u 
10 U 
10 U 
IO U 
IO u 
10 U 
IO U 
IO U 
IO U 
10 u 

ug/l 
IO u 
10 u 
10 U 
IO u 

ug/l 
ug/ 1 
ugf 1 
ugfl 
l&l/l 
ugf 1 
l&l/l 
ugll 
ugf 1 
w/l 
ug/ 1 
ugll 
ug/ 1 
ug/ 1 
w/l 
la/l 
us/ 1 
w/J 
ugfl 
ugll 
w/l 
w/l 
ug/ 1 
ug/l 
ug/ 1 
ugf 1 
l&l/l 
ugfl 
w/l 
ugf 1 
ugfl 
ugfl 
ugfl 

ug/l 
W/l 
ug/ 1 
WI! 

. 

. . 

10 
10 
IO 
IO 
10 
10 
IO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

- 

us/l 
NV1 
WI/l 
w/l 
ugf 1 
w/l 
w/l 
ug/ 1 
ugfl 
ug/ 1 
WI/l 
w/l 
ug/ 1 
us/ 1 
l&J/l 
l&j/l 
w/l 
w/l 
w/l 
w/l 
ug/l 
ugf 1 
ugll 
ug/l 
q/l 
w/l 
ugf 1 
ug/l 
ug/ 1 
ugll 
ugl 1 
ugfl 
ug/ 1 

LIB/l 
ugfl 
ugf 1 
ugll 
W/l 

* 

. 

- 

- 

. 

. 

. 

c 

. 

. 

L 

. 

- 

ugll 
l&J/l 
us/t 
w/l 
WC 
ug/l 
ugl 1 
ug/ 1 
ugrl 
us/ 1 
us/l 
ugf 1 
UB/l 
ugll 
ug/l 
WI/l 
us/ 1 
w/l 
w/l 
w/l 
ugll 
WI/l 
ud 1 
ugfl 
ugfl 
ugll 
ugfl 
W/l 
W/l 
us/t 
W/l 
W/l 
ugll 

UN 
ugll 
ugll 
UBJ! 
W/l 

us/ 1 
w/l 
w/l 
IN/l 
ugf 1 
ugfl 
ug/l 
l&l/l 
IN/l 
us/l 
ugll 
w/l 
ug/l 
w/l 
us/l 
ug/ 1 
ugfl 
ugf 1 
WI/l 
WI/l 
ugfl 
w/l 
ugf 1 
ug/ 1 
WI/l 
ug/l 
w/l 
ugfl 
ugll 
llg/l 
w/l 
ugfl 
w/l 

IO U ugll 10 
10 U WI/l 10 

IO U w/l 10 

IO U lJg/l 10 
10 U @l/l 10 



Naval Air Station Uhiting Field, Milton, Florida 
Site 13 Grounduater Data 

Lab Sample Nunber: ND985002 MD985002 ND985003 ND985002 
UHlTlNG Site UHITING UHITING UHITING 

13G00301 13GO0301 13G00301F 13G00401 Locator 
16.JUN-97 16.JUN.97 16.JUN.97 16.JUN.97 Collect Date: 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

1.2.Dichlorobenzene 
2:NethylphenoL 
2,2-oxybis(l-Chloropropane) 
4-Nethylphenol 
N-Nitroso-di-n-propykxsine 
hexachloroethane 
Nitrobanzena 
lsophorona 
2-Nitrophakl 
2,4-DimethylpheDol 
bts(2-Chloroethoxy) methane 
2,4-DichLdrophenol 
1,2,4-1i;ichlorobenzene 
Naphthalene 
4-Chloroanilina 
Hexachlorobutadierie 
4-Chloro-3-methylphenol 
2-Nethylriephthalene 
Hexachlorocyclopentadiene 
2,4,6-frichlorophmol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanilirta 
Dimethylphthalate 
Acenaphthylene 
2,6:Dinitrotoluebe 
3-Nitroaniline 
Acenaphtherie 
2;4-DinttrophenoL 
4.Nitiophenol 
oibenzofuran 
2,4-DinitrotoLkne 
Diethylphthalrte 
4.chlorophenyl-phenyiother 
Fluorane ::. 
f-Nitroaniliiri 

'.4,6-Dini,tro-2-mth31~henol 
N-NiticMdiphtiylamine 
4.mmophehyl-phenylether 
Hexachiorobentene 
Pentachlorophetil 
Phenanthrenc' 
Anthrecana 
Carbaroli 
Di-n+utylphth8ldta.,. 

: Fluo~anthene I.,>.,':. : ,. 
: pyr*,".y . . . . '1. :., .; ; ': 

Butyt~zylphthatati.... 
3,3-Dichlorobeniidi~ 

; 8emo (i).anthr~en~. 
Chrysena .':. 

:.bis(Z-Ethylhexyl) phthrlata 

IOU 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

1: i 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
ID U 
IO u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 0 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
10 U 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
IO u 
IO U 
10 u 
IO u 
IO U 
10 u 
IO u 
ID U 

w/l 
ugf 1 
ugf 1 
ugJ 1 
ugfl 
ug/ 1 
ugf 1 
ugf 1 
w/l 
us/l 
ugf 1 
ugll 
WI 1 
us/ 1 
ugf 1 
w/l 
ug/ 1 
ugf 1 
ugll 
ugf 1 
w/l 
ugfl 
us/ 1 
w/l 
ugf 1 
WI 1 
US/l 
WI 1 
ug/ 1 
w/l 
ugf 1 
ugf 1 
w/L 
ug/l 
w/l 
ug/l 
u!3/ 1 
ugfl 
ugJ 1 
ugfl 
ugll 
ugf 1 
w/l 
WI 1 
ugfl 
us/ 1 
WI i 
ug/l 
w/l 
us/l 
ug/ 1 
us/ 1 

IO 

ii 
10 
10 

;: 

?oo 
IO 
IO 
10 
10 
IO 
IO 
10 

18 
10 

:i 

:x 
10 
10 
10 
25 

:; 
25 

:i 

:oo 

:i 
25 

13 

:x 

1: 
10 
10 
IO 

ii 

18 
10 
10 

w/l 
WI 1 
w/l 
ugf 1 
ugf 1 
WI 1 
w/l 
WI 1 
ugf 1 
ugfl 
ugf 1 
ugf 1 
ugf 1 
us/ 1 
WJ 1 
w/l 
ugf 1 
w/l 
WI 1 
ugll 
us/ 1 
ugfl 
w/l 
WI 1 
ugf 1 
ug/ I 
ugJ 1 
ugf 1 
ugfl 
ugJ1 
ugJ1 
w/l 
US/l 

' ugJ1 
ugf 1 
ugfl 
ugfl 
ugf 1 
ugfl 
w/l 
w/l 
ugfl 
ug/ 1 
ugfl 
ugfl 
ugf 1 
US/l 
w/ 1 
WI 1 
w/L 
w/ 1 
ugfl 

10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
IO U 
IO u 
IO u 
25 U 
IO u 
25 U 
25 U 
IO u 
IO u 
10 u 
10 u 
IO u 
25 U 
25 U 
10 u 
IO u 
10 u 
25 U 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

ugfl 
ugfl 
WI 1 
ugfl 
W/l 
WI/l 
WI 1 
w/l 
w/l 
ugfl 
WI 1 
ug/ I 
WI/l 
w/l 
US/l 
w/l 
ugf 1 
w/l 
w/l 
WI 1 
ug/ 1 
WI 1 
WI 1 
WI 1 
WI/( 
WI 1 
ugfl 
WI 1 
ugJ I 
ugf 1 
ugf I 
w/l 
u9fl 
W/l 
ug/l 
ugf 1 
w/l 
ugf 1 
WI/ 1 
US/l 
ug/L 
WI1 
us/L 

::t 
ugf 1 
w/l 
WI/( 
Us/l 
wlf( 
w/l 
WI/( 

. . . .3 

10 
10 
10 
IO 

:x 

:8 
10 
IO 
10 
10 

:oo 
10 

:"o 
10 

ii 
25 

:; 
10 
10 

:i 

:i 
25 
10 

1x 
IO 

:1 
25 
10 
10 

:F 

1: 

:: 

1: 
IO 
10 

18 
10 



fd, Hilton, Florida 

Site I3 Groundwater Data 

Mo985002 
MD985003 

MD985002 

UHlTlNG 
WHITING 

Lab Sample Number: 
MD985002 UHlTlNG 13GOO3OIF 

13600401 

Site UHlTlNG 
13G00301 

13G00301 
16-JUN-97 

16-JUN-97 
l6-JUN.97 

Locator QUAL UNITS DL 
VALUE PUAL UNITS DL 

VALUE 
Collect Date: 

I6-JUN-97 
PUAL UNITS DL 

VALUE PURL UNITS DL IO 

VALUE uclll 
IO U w/l 
10 u WI 1 10 

10 U w/l 10 
10 u 

Di-n-octylphthalate 10 u 
10 u ug/ 1 10 

Benz0 (b) fluoranthene 
10 

Be029 (k? fluoranthene 
10 u 

10 u ugfl 
10 

10 u 
10 U ugt 1 

_- _. IO u W/l 10 

Benz0 (a) pyrene 
ldeno (I,Z,3-cd) PW~ . . _ --.L.,-ranP 

w/l 
us/ 1 
ugfl 
ugf 1 
ugf 1 
uaf 1 
w/l 

ug/l 
w/l 
ug/l 
w/l 
ugt 1 
ugf 1 
w/l 
ug/ 1 
ugf 1 
ugll 
ug/ 1 

10 
10 
IO 
IO 
10 
10 

. 

10 

ug/l 
ug/l 
ugl 1 
ugfl 
ug/l 
ugf 1 
IN/l 

ug/l 
ug/ 1 
ug/l 
@l/l 
ug/ 1 
ug/l 
ugll 
ugf 1 
w/l 
w/l 
u!3/ 1 
ug/l 
ugll 
w/l 
w/l 
l&l/l 
ug/l 
w/l 
w/l 
ugll 
ugf 1 
ug/ 1 
ug/ 1 
w/l 
ugf 1 
w/l 
ugf 1 
ug/ 1 

ug/ 1 
w/l 
ugf 1 
l&l/l 
ug/ 1 
ugfl 
ug/l 
..-,I us1 I 
ug/l 
ug/l 
ug/ 1 
W/l 
ug/l 

udl 
* ugtl 
I u!Jfl 
* ugli 

ug/t 
wf! 

CLP pESTlClOES/PCBS 5’D-Sw 
alpha-BHC 
beta-BHC 
delta-WC 
gek-BHC (Lindane) 
Heptachlor 
AL&in 
Heptachlor epxide 
Endosulfan I 
Dieldrin 
4.4-DDE 
&&in 
Erldosulfen !I 
4,4-ODD 
md0sulfan sulfate 
4,4-DOT 
nethoxychlor 
Q&in ketone 
Endrin aldehyde 
alpha-Chlordene 
gm-Chlordane 
Toxaphene 
Aroc\or-lo!6 
AroclW-1221. 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroctor-1254 
Arglor-1268 

top i&AL8 AND CYANSDg 
Alljirimn 
AntiIlWny 
Ar+niC 
Beriuin 
Beryltifl 
C&itit!i :. 
cattiun ., .. .::' thrkiinr ; j:, .' 
Cobait- . . .. '. 

capper:' ". 
fion 

,: :.. 
Led :, ,. .: 
~~glkstuii . . '.:, 

,.: . . 
.'. ', . . ". : ., 
..::. ,. 

. . . '. 
:. . ,.,. .',..,(, '.I:.. -:. . . . . : ,, . . . 

ugfl 
409 J 

60 U 
10 U 

163 
5u 
su 

424 
3 

3570 

ug/l 
w/l 
ugf). 
us/ 1 
ug/l 
ugf 1 
ug/l 
u&t/ 1 
ugf 1 
ugf 1 
ugll 
w/l 
ug/l 
us/l 
ugll 
ugll 
ug/l 

us/l 
ugll 
ug/l 
ug/t 
ugf 1 
w/l 
ugf ! 
ugll 
ug/t 
ugfl 
l&l/t 
W/l 
us/ 1 

.05 0 

.os lJ 
.05 UJ 
.05 u 
.os u 
.05 lJ 
.05 u 
.os 0 

.I U 
.I U 
.I U 
.I U 
.I u 
.I u 
.I U 
.5 UJ 
.l u 
.I U 

.05 u 

.05 u 
5u 
IU 
iU 
1u 
1u 
IU 
1u 
IU 

200 
60 
IO : 

200 
5 
5 

5000 

2 
25 

100 
- 

3 
5000 

-05 . us/ 1 
.D5 l&l/l 

-05 
- wf ! 

.05 
I ugll 

.OS ugf 1 

.05 
l ug/l 

.05 
a. ug/l 

.05 us/l 

.l w/l 

.1 us/l 

.l us/ 1 

.I 
. ugi 1 

.I 
. ug/l 

.l ug/l. 

.l ws 

.5 
ugfl ‘. 

.l. ” w/l 

.l. - us/ 1 
Jyj.. .- ug/ 1 

.05' - us/l 

;: 
- ugll 

. ,, - l&J/l 
2 

- w/l 

1 
I us/l 

1 :- us/l : 

I 
L W/l 

1: i w/t 

1 
- w/l 

,,A . hvrll 200 
.3&z J 60 U -60 

1OU 10 

162 -I.- 50 
5u 

!!!!!! 5 
5 

'i466 WI l 

- 

1ou ugfl 

-10 

50 u w/i 50 
25 u ugfl 

407 J 
uefi 1:: 

3 u 
.*-'I 3 

uyrr ..,rt so00 

3550 

- 

- 

I 
c 

. 

ug/l 
ugf 1 
ug/l 
ug/ 1 
w/i 
ug/l 
w/l 
w/l 
lJg/l 
ug/ 1 
ugfl 
ugl 1 
w/l 
ugfl 
Us/l 
W/l 
w/l 
ugl 1 
ug/l 
w/l 
ug/ 1 
w/l 
ugfl 
ugi 1 
ugfl 
ugf 1 
ug/l 
ugfl 

W/l 
ugf 1 
ugll 
ugf 1 
ugfl 
ugf 1 
ugfl 
Us/i 
l&l/l 
W/l 
ugfl 
ugl 1 
us/l 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Groundwater Data 

Lab Sample N&m-: MD985002 MD985002 MD985003 MD985002 
Site WHITING WHITING WHITING UHITING 

Locator 13G00301 13G00301 13GOO3OIF 13G00401 
Collect Date: 16.JUN-97 16.JUN-97 16.JUN.97 16.JUN.97 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

Manganese 11.1 J ug/ 1 15 ugf 1 11.1 J 
Mercury .2 u ugf 1 .2 ugf 1 .2 u 
Nickel 40 u ugf 1 50:: ugf 1 40 u 
Potassiun 5000 u us/l ugf 1 5000 U 
Seleniun 5u ugf 1 5 w/l 5 UJ 
Silver IO u ugil IO ugf 1 10 u 
Sodiun 1780 J ugll 5000 ugfl 1800 J 
Thalliun IO u ugf 1 ugi 1 IO u 
Vanadiun 50 u us/l :8 ugfl 50 u 
Zinc 20 u w/l 20 ugf 1 20 u 
Cyanide 10 0 us/l 10 w 1 10 

ugil IS 
wit 1 .2 
w/l 
ugi 1 50:: 
ugf 1 5 
ugf 1 
w/l 50;: 
w/l 
WI/ 1 :: 

ug/ 1 ugf 1 :x 

ugi 1 
w/l 
ugf 1 
ugf 1 
ugf 1 
uef 1 
w/l 
us/ 1 
ugf 1 
ugf 1 
WI/ 1 



Site I3 Grow&.. 

MO985004 WOO4006 Lab Sample Nunber: MD985004 
UHITING UHITlNG UHlTlNG Site 

Locator 13G00401 13G00401 13GOO401 
16.JUN.97 16.JUN-97 28-OCT.97 Collect Date: 
QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE 

CLP VOLATILES 90-SObJ 
Chloromethane 
Brommethane 
Vinyl chloride 
Chloroethane 
Hethylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichioroethene 
1.1.Dichloroethene 
I,2-Dichloroethene (tOtail 
chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-lrichloroethane 
Carbon tetrachloride 
Branodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
I,I,2-Trichloroethane 
Benzene 
trans.1,3-Dichloropropene 
Bromfo~ 
4-Methyl-2-pentanotle 
2-Hexenone 
Tetrachloroethene 
ToLuene 
1,1,2,2-Tetrachloroethane 
Chlorobentene 
Ethylbentew 
styrene 
xvlenes (total) 

ugf 1 
10 u 
10 u 
ID U 
10 u 
IO u 
IO u 
IO U 
10 u 
10 u 

130 ;II 
10 u 
IO u 
IO u 
10 u 
10 IJ 
IO u 
10 u 
10 u 
10 u 
10 u 
ID U 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO 0 

ugfl 
* 
e 

ugi 1 
ugfl 
ugf 1 
ugf 1 
US/l 
w/l 
ugfl 
ugll 
ugf 1 
ugf 1 
ugfl 
us/l 
ugfl 
ogil 
ugf 1 
ugf 1 
us/l 
ugfl 
w/l 
ugf 1 
w/l 
us/l 
w/l 
w/l 
w/l 
w/l 
w/l 
ugfl 
w/l 
ugfl 
us/l 
ugfl 
l&l/l 

wit 
W/l 
ugfl 
ugf 1 
w/l 

10 
IO 
10 
10 
IO 

?Z 
10 

1x 
IO 
IO 
10 

1: 
ID 
10 
IO 

100 

:: 
10 

1: 

:i 
IO 
10 
IO 

1: 
IO 

. 

ugf 1 
ugfl 
ugll 
ugfl 
l&T/l 
ugf 1 
us/l 
ugfl 
ugfl 
ugf 1 
ugf 1 
ugfl 
ugfl 
us/l 
ugf 1 
ugf 1 
ugf 1 
w/l 
llgfl 
w/ 1 
ugfl 
w/l 
w/l 
w/l 
ug/~ 
w/l 
ugf 1 
ugf 1 
ugf 1 
w/l 
ugf I 
ugf 1 
ugf 1 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 

1: : 
10 u 
10 U 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 U 
10 u 
10 u 

1: ! 
10 U 
10 u 

ugfl 
ugfl 
ugf 1 
us/l 
w/l . 

ugfi 
ugfl 
WI 1 
ugl 1 
ugi 1 
ugf 1 
ugi 1 
ugf 1 
ugf \ 
w/l 
w/l 
l&/l 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
w/l 
ugfl 
ugil 
ugit 
w/l 
usi1 
us/ 1 
us/ 1 
w/l 
ugf 1 
w/i 
w/l 
us/! 
ugfi 
ugfi 
ugll 

w/l 
us/l 
w/l 

::t 

10 
10 

:i 
10 
IO 

:i 
10 
10 
IO 

100 
10 
IO 
IO 
10 

12 
Id 

:oo 
10 

1: 
10 

ii 
10 
10 
10 
10 
10 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Groundwater Data 

Lab Sample Nunber: MD985004 MD985004 MF004006 
Site UHlTlNG WHITING WilTlUG 

Locator 13G00401 13G00401 13G00401 
Collect Date: 16-JUN-97 16-JUN-97 28-NT-97 

VALUE PIJAL UNITS DL VALUE gUAL UNITS DL VALUE OLJAL UNITS DL 

1,2-Dichlorobenrene 
2-Methylphenol 
2,2-oxybis(?;Chloropropane) 
4-Methyl@enol 
N-Nitroso-di-n-propyknine 
Hexachloroethane 
Nitrobantene 
Tsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chldroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-f-methylphenol 
2-Methyln&hthalene 
Bexachlorocyclopentadiene 
2,4,6-Trichloropheml 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthelate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenephthene 
2,4-Dinitrophenoi 
4-Bitrophenol 
Dibenrofuran 
2,4-binitrotoluene 
Diethylphthalate 
4-Chtarophenyl-pheny~ether 
Fluorene 
4-Nitroaniiine 
4,6-Dinitro-Z-methylphenol 
N-Nftrosod~~phenylamine, 
CtBrMophenyT-phenylether 
Hixachlor6beqene 
wntechlotqhenot 
Phenanthjwne 
Anthrkenk 
Carlmole 
Di-n-bUtylph<hil&t$' 
FLuo~bnth@~ ..'.;.: 1 
jBypg& ::,;::;~(:::) ,..,. .', :: .'.. : 
Butylbehxy\~th~Lat~,~ 
3,3-Dichldrobanzidln . . 
Bento (a).anthracti" 
Chrysint .:, .:. / ., .. 
birf2-Ethylhixyl) phthrlate 



MD985004 MD985004 MF004006 
Lab Sample N&r: UHITING 

Site WHITING WHITING 

Locator 13G00401 13G00401 13G00401 

16-JUN-97 16-JUN-97 28-OCT-97 
collect Date: 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
VALUE QUAL UNITS DL 

Di-n-octylphthaltite 
Benzo (b) fluorenthem 
~&nto (k) fluoranthme 
Bent0 (e) pyrene 
lndeno (l,Z,!-cd) *rem 
Dibenzo (a,h) anthrecenc 
Benro (g,h,i) perylem 

CLP +STICIDES/PCBS 90.SMI 

gp,";$C 

delta-ENC 
gamna-BHC (Lindane) 
Heptachlor 
Aldhfn 
Heptechlor epoxide 
Endosulfan I 
Dieldrin 
4.4~QDE 

ugf 1 

. 

. 

. 

ArBenic, ". ., ' 
eeriul:~ 
#ii-ylliim.: 
C&&i& . . . 

:,: .. 
.: 

ug/ 1 
37.9 J 

60 U 
10 U 

69.6 
SU 
SU 

25so 
: ..: 1oil 

56 II 

w/l 
WI 1 
w/l 
US/l 
w/l 
us/l 
ugll 

w/l 
ugl 1 
ugll 
w/L 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
w/l 
ug/ 1 
ugf 1 
ug/ 1 
WI 1 
ug/ 1 
ugr 1 
WI 1 
q/l 
q/l 
w/l 
ug/l 
ugf 1 
ugl 1 
ug/l 
ug/ 1 
ugll 
ugf 1 

ug/ 1 
ug/l 
ugl 1 
w/l 
l&I/l 

?!I La, - 
w/i 
WI1 

:;t 
w/l 
w/l 

.05 u 

.05 u 

.05 UJ 

.05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.l u 

.l u 

.l u 

.l u 

.l u 
.l u 
.l u 
.5 UJ 
.l u 
.l u 

-05 u 
.05 u 

5u 
1u 
2u 
1u 
1u 
1U 
1u 
1u 

200 
60 

2:: - 
5 
5 

5000 

:: 
120: - 

500: . 

l&l/ 1 
l&J/l 
ugf 1 
ugf 1 
w/l 
ug/ 1 
us/ 1 

q/l 
w/l 
US/l 
w/l 
WI 1 
ugfl 
ug/ 1 
l&l/l 
w/l 
w/l 
WI 1 
w/l 
ug/ 1 
ugf 1 
us/l 
WV 1 
WI 1 
ug/l 
us/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ugf 1 
ugf 1 
US/l 
w/l 
us/ 1 
w/l 

ug/ 1 
ugf 1 
US/l 
w/l 
w/l 
ugf 1 
ugl 1 
ugii 
WI/l 
ug/ 1 
w/l 
WI/l 
w/I 

- 

. 
i 
. 
- 
. 

.05 L 

.05 

.05 
.05 
-05 
.05 * 

.05 
.05 - 

.l . 
:1 - 

.l * 
:1 - 

.l I 

.5 . 

.l . 

.l . 

.05 

.05 
5 - 

: 
1 

1 . - 

: . - 

w 
- 
- 
- 

. 

. 
- 
- 
- 
m 
I 
w 

Eiuirin. 
Endosulfen 11 

E&in ketone 
Endrin sldehyde 
alpha-Chlordane 
gam&Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor=1242 
Aroctor-1248 
Aroclor;1254 
Aroclor;l260 



Naval Air Station Uhiting Field, Milton, Florida 
Site 13 Groundwater Data 

Lab Sample Number: MD985004 MD985004 WOO4006 
Site UHlTlNG WHITING UHITING 

Locator 13G00401 13GOO401 13G00401 
Collect Date: 16-JUN-97 16-JUN-97 28-OCT-97 

VALUE 9UAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DC 

Mengenekk 
Mercury 
Nickel 
Potassiun 
Seleniun 
Silver 
Sodim 
Thallium 
Vanadiun 
Zinc 
Cyanide 

16.4 J ugf 1 
.2 u WI 1 
40 u ugf 1 

5ooi :: us/ ugf 1 1 
10 u ugr 1 

2030 J ugr 1 
10 u WI 1 
50 u WI 1 
20 u ugf 1 
10 u us/ 1 

10 
5000 

:x 
20 
10 

WI 1 
WI 1 
WI 1 . 

WI 1 
ugfl 
WI 1 
w/l - 

w/l 
w/l . 

ugfl * 

ugf 1 

ugl 1 
WI/ 1 
ug/ 1 
ug/l 
ugri’. 
ugf I 
WI/l 
wail 
ug/ 1 
WI i 
WI 1 



Site 13 Grout'%. -.& Data 

Lab Sample Nunber: RC093001 Rc093002 RC093004 RC093003 -- 
Site UHITINC WHITING UHITING WHITING 

Locator 13GOOlOl 13GOO102 13600103 13600201 
Collect Date: 09-SEP-96 09-SEP-96 lo-SEP-96 lo-sEP-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QLIAL UNITS DL 

GroundWAr Quality 
Alkalinity as CaC03 
Ammonia-N 
Chloride 
Hardness as LX03 
Nitrate-Nitrite 
Ptiosphorous-P, Total 
sulfete 
Sulfide 
Tocal Dissolved solids 
Total Kjeldahl Nitrogen 
Total organic.carbon 
TOM petroIeun hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

ml/l 
64 mgfl 
.3 u mgfl 
2: 

WI/t 
WI1 

.l u m/l 

.I u nil1 
9.83 WV1 

2u WI/l 
102 W/l 

.3 u mgfl 
2.7 @Ill 

mgfl 
mgfl 
mgfl 

10 93 n-all 
.3 .3 u mgfl 

18 156 10 u mgfl mgfl 

:1 
.l u mgfl 
.l u w/l 

.I 69.2 mgfl 

1: 208 20 mgfl WI1 
.3 .3 u WI/l 

1 1.3 WI/l 
NT/l 
mgfl 
w/l 

10 41 
.3 ,3 u 

:: 
IO u 

.l .E 

.l .I u 
: 40.7 

2u 
10 112 
.3 .3 u 
1 1.7 

W/l 10 
WI! 
wll if 
::t. 10 

:'/t 11 

mgfl : 
mgfl 10 
mgll .3 
mgfl 1 
mgfl 
IiWL 
ml1 

10 u 
.3 u 
10 u 
10 u 
.I u 
.l u 

4.96 
tu 

24 
.3 u 

1u 

10 
.3 

:x 

:1 
.l 

1: 
.3 

1 



Naval Air Station Whiting Field, Milton, Florida 
Site 13 Groundwater Data 

Lab Sample Nunber: MD984001 MD984002 
Site UHITING WHITING 

locator 13G00301 13GOO401 
Collect Date: 16-JUN-97 16-JUN-97 

VALUE 9UAL UNITS DL VALUE PUAL UNITS DL 

Grounduper Oualfty 
;$;;;i:y as CaC03 

Chlorids 
Hardness as CaCO3 
Nitrate-Nitrite 
i%;$rous-P, Total 

Sulfide 
Total dissolved Solids 
Total Kjeldahl Nitrogen 
Total organic carbon 
Total petroleun hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

3u mgfl 
. 

7.6 2:: 
. w/l 

3.75 mgfl 
L Klfl 

.: i WI/l 
mgfl 

58 WI 
.l u mgfl 

2.3 mgf 1 
mgll 
mgfl 
mgfl 

3 3u mgfl 
WI1 

1 5.1 w/l 
mgfl 

.l 2.39 mgfl 
WI/l 

.: .: ki fw/l 
mgfl 

10 50 mgfl 
.l .l u msfl 

1 1 u mgfl 
mgfl 
WI/l 
mgfl 

3 

1 

.l 

.” 

: L’, 

: 

; ._ 



APPENDIX E 

QUALITY ASSURANCE AND QUALITY CONTROL DATA 
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SDG#: WFOI 6 Tak’ :=“, VALIDATION SAMPLE TABLE : 1 &%A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

$KBWlOl RB583Wl SOil 5-20-96 X X X X X 

IKBWlO2 RB583W2 soil 5-20-96 X X X X X 

sKB00401 RB583W3 FD soil 5-20-96 X X X X X 

1KBW4010 RB583004 FD soil 5-20-96 X X X X X 

IKBW402 RB583W5 soil 5-20-96 X X X X X 

sKBW201 RB583006 soil 5-20-96 X X X X X 

1KB00202 RB583007 soil 5-20-96 X X X X X 

1KRW201 RB583008 R water 5-20-96 X X X X X 

IKFWlOl RB.583009 SB water 5-20-96 X X X X X 

IKTOO201 RB583010 TB water 5-20-96 X 

IKBW301 FIB58301 1 soil 5-21-96 X X X X X 

IKBW302 RB583012 SOil 5-21-96 X X X 3 X 

KBW501 RB583013 soil 5-21-96 X X x x X 

KBW502 RB583014 soil 5-21-96 X X X X X 

KBOO601 RB583015 SOil 5-21-96 X X X X X 

KBOO602 RB583016 FD soil 5-21-96 X X X X X 

KBOO602D RB583017 FD soil 5-21-96 X X X X X 

KBW701 RB583018 soil 5-21-96 X X X X X 

KBW702 RB583019 soil 5-21-96 X X X X X 

KBOO401 MS RB583W3MS MS soil 5-20-96 X X X X X 

K&.I!%%?!M.SD RB583W3MSD MSD soil 5-20-96 X X X X X 
I-- l 

KRW201 MS RB583W8MS MS water 5-20-96 
I 

1 x I 

KRW201 MSD RB583W8MSD MSD water 5-20-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-l 



SDG#: WF016 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

9KFOOlOlMS REE83OOQMS 

BKFOOiOlMSD RB563OOQMSD 

QC 

We 

MS 

MSD 

I.. 

Table 1 

VALIDATION SAMPLE TABLE LDCW: 1876A 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

water 5-20-96 X 

water 5-20-96 X 

T “‘irip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

/ 0 r’- 

> 



. _- 

SDG#: WFO17 VALIDATION SAMPLE TABLE L, 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA PesticidedPCBs Metals Cyanide 

31800601 FIB592001 FD soil 5-21-96 X X X X X 

31800602 RB592002 soil 5-21-96 X X X X X 

31800603 RB592003 soil 5-21-96 X X X X X 

31800604 RB592004 SOB 5-21-96 X X X X X 

31 BOO605 RB592005 soil S-21 -96 X X X X X 

3180060lD RB592006 FD - soil 5-21-96 X X X X X 

t2BOO101 RB592007 FD soil 5-21-96 X X X X X 

128001010 RB592006 FD soil 5-21-96 X X X X X 

2800102 RB592009 soil 5-21-96 X X X X X 

11 BOO701 RB592010 soil 5-22-96 X X X X X 

II BOO702 FIB59201 1 soil 5-22-96 X X X X x 

II BOO703 RB592Ot2 soil 5-22-96 X X x ., X X 

11BOO704 RB592013 soil 5-22-96 X ..,. X X X X 

I1 BOO705 RB592014 soil 5-22-96 X X X X X 

II BOO601 RB592015 soil 5-22-96 X x X X X 

UBOO601DL RB592015DL soil 5-22-96 X 

11 BOO602 RB592016 soil 5-22-96 X x .. X X X 

~lBOOBO3 RB592017 soil 5-22-96 X X X X X 

~lBOO603DL FIB59201 7DL soil 5-22-96 X 

II BOO604 RB592016 soil 5-22-96 X X X X X 

‘1 BCEBCNDL RB592018DL soil 5-22-96 X 

81 BOO605 RB592019 soil 5-22-96 X X .x X I X 

‘lROO101 RB592020 A water 5-22-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-3 



Table 1 

SDG#: WFOI 7 VALIDATION SAMPLE TABLE LDC#: 18768 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pestlcides/PCBs Metals Cyanide 

31TOO301 RB592021 TB water 5-22-96 X 

12ROO101 RB592022 R water 5-21-96 X X X X X 

BKT00301 RB592023 TB water 5-21-96 X 

31B00601MS RB592001 MS MS soil 5-21-96 X X X X X 

31 BOO601 MS0 RB592001 MS0 MS0 soil 5-21-96 X X X X X 

TP -,Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 

I 
y-4 

i .F’ 
1 



SDG#: WFOI 8 VALIDATION SAN;PLE TABLE LL k 1876C 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Lead 
Client ID # Lab ID # We Matrix Collected VOA SVOA only 

OBOO201 RB602001 soil 5-23-96 X X X 

OBOO202 FIB602002 FD soil 5-23-96 X X X 

0800203 RB602003 soil 5-23-96 X X X 

OBOO2020 RB602005 FD soil 5-23-96 X X X 

0EmO101 RB602006 soil 5-23-96 X X X 

OBOO102 RB602007 soil 5-23-96 X X X 

OBOO103 RB602006 soil 5-23-96 X X X 

0R00101 AB602010 R water 5-23-96 X X X 

OTOOIOl RB602011 TB water 5-23-96 X 

OBOO202MS RB602002MS MS soil 5-23-96 X X X 

OBOO202MSD RB602002MSD MSD soil 5-23-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 

A-5 



-.. tr - 

Table 1 

SDG#: WFO19 VALIDATION SAMPLE TABLE LDC#: 187613 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Lead 
Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

30800501 MB047001 soil 6-4-96 X X X 

30800502 MB047002 FD soil 6-4-96 X X X 

30800503 MB047003 soil 6-4-96 X X X 

30800502D MB047005 FD soil 6-4-96 X X X 

30600401 MB047006 soil 6-4-96 X X X 

30800402 MB047007 soil 6-4-96 X X X 

3OBOO403 MB047008 soil 6-4-96 X X X 

30ROO201 MB047010 R water 6-4-96 X X X 

3OTOO201 MB04701 1 TB water 6-4-96 X 

30ROO301 MB068001 R water 6-5-96 X X X 

3OTOO301 MB068002 TB water 6-5-96 X 

3OFOO101 MB068003 SB water 6-5-96 X x X 

3OBOO601 MB068004 water 6-5-96 X X X 

30800602 MB068005 FD soil 6-5-96 X X X 

30800603 MB066006 soil 6-5-96 X X X 

30800602D MB068009 FD SOil 6-5-96 X X X 

30800301 MB068010 soil 6-5-96 X X X 

30800302 MB06801 1 soil 6-5-96 X X X 

30800303 MB068012 soil 6-5-96 X X X 

30BOO303DL MB068012DL soil 6-5-98 X 

30800305 MB06801 5 soil 6-5-96 X X X 

30BOO502MS MBO47002MS MS soil 6-4-96 X X X 

30800502MSD MBO47002MSD MSD soil 6-4-96 X X X 

\.- Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, 

) 

MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

_i’ 6 



Tar . 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Lead 
Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

30FOOlOlMS MBO68003MS MS soil 6-4-96 X 

30FOOlOlMSD MB068003MSD MSD soil 6-4-96 X 

3OBoo601 MS MBO68004MS MS water 6-5-96 X 

3OBOO601 MSD MBO68004MSD MSD water 6-5-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO20 VALIDATION SAMPLE TABLE LC$#: 1883A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-26 

QC Date Lead 
Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

33B00301 MB080001 soil 6-6-96 X X X 

33800302 MB080002 FD soil 6-6-96 X X X 

33800303 MB080003 soil 6-6-96 X X X 

33800304 MB080004 soil 6-6-96 X X X 

33800305 MB080005 soil 6-6-96 X X X 

33BOO305RE MBO80005RE soil 6-6-96 X 

33800308 MB080006 soil 6-6-96 X 

33800302D MB080007 FD soil 6-6-96 X X X 

33800201 MB080008 soil 6-6-96 X X X 

33800202 MB060009 soil 6-6-96 X X X 

33800203 MB080010 soil 6-6-96 X X X 

33800205 MB08001 1 soil 6-6-96 X 

33BOOlOl MB080012 soil 6-6-96 X X X 

33BOO102 MB080013 FD soil 6-6-96 X X X 

33800103 MB080014 soii 6-6-96 X X X 

33BOO102D MB08001 5 FD soil 643-96 X X X 

33ROO101 MB08001 6 R water 6-6-96 X X X 

~3TOOlOl MB080017 TB water 6-6-96 X 

3BOO302MS MB080002MS MS soil 6-6-96 X X 

3800302MSD MB080002MSD MSD soil 6-6-96 X X 

3l300302MSRE MB080002MSRE MS soil 6-6-96 X 

3800302MSDRE MB080002MSDRE MSD soil 6-6-96 X 

3800302s hlBO80002S MS soil 6-6-96 X 

\ 

, 
. 

\ 

\ 

I 
. 

, 
. 

I 
. 

: 

i 

3 

3 

3 

3 

3 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

I I 



SDG#: WFO20 VALIDATION SAdi’LE TABLE : laK3A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

33800302D MB080002D 

QC 

Type 

DUP 

Parameters/Analytical Method Job#.: 8532-20 

Date Lead 
Matrix Collected VOA SVOA only 

soil 6-6-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 . . 

SDG#: WHF021 VALIDATION SAMPLE TABLE LDW: 18838 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date TCLP 
Client ID # Lab ID # Type Matrix Collected Metals 

30u00101 MB107001 soil 6-1 l-96 X 

3OUOO201 MB107002 soil 6-l 1-96 X 

30u00301 MB107003 soil 6-11-96 X 

30u00401 MB107004 soil 6-11-96 X 

33u00101 MB107005 soil 6-11-96 X 

33UOO201 MB107006 soil 6-11-96 X 

331100301 MB1 07007 soil 6-l 1-96 X 

T’ Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



SDG 

WF016 

WFo17 

WFOl6 

WFo19 

WFOPO 

Fnctfon 

Volatiles 
Semivoletiles 
Pesticides B PCBS 

volatiles 
Semtiolatiles 
Pesticides & PCBS 

Volatiles 
Samivolatiles 

Volatiles 
Semivolatiles 

Volatiles 
Samivolatiles 

Table II 
Summary of R&@&ted tibia (Oi&ks) 

Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

ample 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 

AlI samples 
AlI samples 

All samples 
All samples 

contpwml 

No rejected results 
No @acted results 
No rejected results 

No rejected results 
No rajacted results 
No rejected results 

No rejected results 
No rejected results 

No rejeaed results 
No rejected results 

No rejected results 
No rejected resutts 
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Table III 
Summary of Rejected Data (tnorganics) 
Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

t-Ilk 4U76&t66 

,’ 

SDG i FnCltOtl 1 Sam* i -Me Reason 

WFO16 All metals All samples No rejeded results 

Cyanide All samples No rejected rasults 

wFo17 All metals All samples No rejected results 
Cyanide All samples No rejected rewtts 

wFO16 bad All samples No rejected results 

wFo19 Lead All samples No rejected resutts 
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Table-IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

I 96 Recoverv Criteria 

% Recovery 

41-I 28 
36-107 

41-126 
36-107 
35-l 42 

SDG Client ID Qualiiier RPD MS 

33 
33 

RPD Compound 

Volatiles 
Semivolatiles 
PesticidesjPCBs 

Volatiles 

N-Niiroso-di-n-propylamine 
1.2,4-Trichlorobenzene 
Phenol 
1,4-Dichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 

Pesiicides/PCBs 

Volatiles 

N-Nifroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
Pyrene 

Volatiles 

1,4-Dichlorobenzene 
I .2,4-frichlorobenzene 
kenaphthene 

k!olatlles 
Semivolatiles 

None 
None 
None 

WFOI 6 BKBOCMOI 

None 

$38 
$23 
s35 
$27 
$33 
s19 

WFOI 7 31 BOO601 

None 
None 
None 
None 
None 
None 

43 
40 
44 
38 
30 

None 

None WFOl8 

UJ 
UJ 
UJ 

33 
35 
33 

I 
6 

. 

g27 
923 
49 

None WFO19 30800502 

YFO20 33800302 

40 
34 
25 

UJ 
UJ 
UJ 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

VFOl6 Client ID BKBOD401 BKB00401 D 
Laboratory ID RB503003 RB563004 
Collection Date 5/20/96 SlSOj96 

Acetone 6 usn<s I7 ug/Kg 96 

Di-n-bulylphthalate 1 Ooo ug/Kg 970 ug/Kg 3 

Pesticides/PBS ND ND 

VFO16 Client ID BKBOO602 BKBOO6020 
Laboratory ID RB563016 REl563017 
Collection Date S/21 I96 S/21 f96 

Acetone 47 ug/Kg 6 WKg 155 

Di-n-butylphthalate 560 @Kg 310 q/Kg 61 

Pesticides/PCBs ND ND 

vFO17 Client ID 31 BOO601 31 BOO601 D 
Laboratory ID RB592001 RB892006 
Collection Date S/21 /96 St21 I96 

Acetone 3 ugfKg 11 “g/K9 114 

Di-n-butylphthalate 39 @Kg 35Ot.k ug/Kg Not calculable 
Bis(2-ethylhexyl)phthalate 110 @Kg 79 uglKg 33 

Gamma-chlordane 1.5 ugJKg 1.1 @Kg 31 

YF017 Client tD 12000101 12BOOlOl D 
Laboratory ID RB592007 RB592006 
Collection Date 5/21 I96 S/21 196 

Acetone 8 ug/Kg 3 wIKg 91 

Diethylphthalate 830 ug/Kg 370U ug/Kg Not calculable 

Pesticides/PCBs ND ND 

NFOl8 Client ID 30800202 30800202D 
Laboratory ID RB602002 RB602005 
Collection Date 5/23/96 S/23/96 

ACatOhe 7 WKg 9 ugfKg 25 
Methylene chloride 1 xi/Kg 2 ‘@Kg 67 
Di-n-butylphthalate 380U ug/Kg 360 ug/Kg Not calculable 

WFO19 Client ID 30800502 30B00502D 
Laboratory ID MB047002 MB047005 
Collection Date G/4/96 W/96 

Acetone 16 q/Kg 14 ugJKg 13 
Methylene chloride 2 ‘aI@ 2 W% 0 
Trichloroethene ND 1 WKg Not calculable 

Bis(2-ethylhexyl)pMhalate 1000 @Kg 970 uglKg 3 
2-Methylnaphthalene 19OOU @Kg 210 q/Kg Not calculable 
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- 
Table’V 

Summary of Relative Percent Differences (RPD) for Priginal and Field Duplicate Samples 
Sukurface soi, Investig&$’ vt&g i@ 

NAS Whiting Field, Milton Florida 
- 

SDG Organic Compounds RPD 
I 

VFOlS Client ID 30600602 30B00602D 
Laboratory ID MB068005 MB088009 
Collection Date W/96 VP6 

Acetone 23 ug/Kg 31 ug/Kg 30 
Methylene chloride 5 @Kg 4 WKg 22 
Trichloroethene ND 1 Not calculable 

Di-n-butylphthalate 51 ug/Kg 43 ug/Kg 17 
Bis(2-ethylhexyl)pMhalate 99 @Kg 42 uglKg 81 

= 

NF020 Client ID 33800302 338003021) 
Laboratory ID MB080002 MB08007 
Collection Date W/96 W/96 

Acetone 7 WKs 8 ‘-@Kg 13 
Methylene chloride ND 2 wJKg Not calculable 
1,2-Dichloroethene (total) ND 4 WQ Not calculable 
Trichloroethene ND 13 @Kg Not calculable 

Bis(2-ethylhexyl)phthalate 48 ug/Kg 360U ug/Kg Not calculable 
w 

NF020 Client ID 33BOOlO2 33800102D 
Laboratory ID MS06001 3 MB080016 
Collection Date 6lw96 8/8/98 

Acetone 5 @Kg 5 @Kg 0 

Methylene chloride ND 1 WKg Not calculable 

Di-n-butylphthalate 66 ug/Kg 45 q/Kg 21 
Bis(2-ethylhexyl)pMhalate 760 uwg 370U uglKg Not calculable 
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Table VI 
Summary of Surrogate Recoveries 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limit6 Samples Quallfler 

NFOI 6 All samples Volatiles All within QC limits None 
Ail samples Semivolatiles All within QC limits None 
All samples Pesticides/PCBs All within QC limits None 

NFOl7 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limits None 

Pesticides/PCBs 6 
12R00101 Decachlorobiphenyl 57 60-I 50 UJ (all detects) 

Decachlorobiphenyl 56 60-I 50 UJ (all detects) 
31 ROOI 01 Decachlorobiphenyl 27 60-I 50 UJ (all detects) 

Decachlorobiphenyl 27 60-I 50 UJ (ail detects) 
12BOOiOl D Tetrachloro-m-xylene 58 60-l 50 UJ (all detects) 
12600102 Tetrachloro-m-xylene 55 60-l 50 UJ (all detects) 

Tetrachloro-m-xylene 56 60-I 50 UJ (all detects) 
31800603 Tetrachloro-m-xylene 46 60-I 50 UJ (all detects) 

Decachlorobiphenyl 54 60-I 50 UJ (all detects) 
Tetrachloro-m-xylene 49 60-t 50 UJ (all detects) 
Decachlorobiphenyl 53 60-I 50 UJ (all detects) 

31 BOO604 Tetrachloro-m-xylene 52 60-I 50 UJ (all detects) 
Decachlorobiphenyl 56 60-l 50 UJ (all detects) 
Tetrachloro-m-xylene 54 60-I 50 UJ (all detects) 

NFO16 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limitd None 

NF019 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limbs None 

VFO20 All samples Volatiles All within QC limits None 

33800305 Semivolatiles 1 
2-Fluorophenol 0 25-I 21 R (all compounds) 
Phenol-d5 0 24-l 13 R (all compounds) 
2-Chlorophenol-d4 0 20-I 30 R (all compounds) 
1,2-Dichlorobenzene-d4 0 20-130 R (all compounds) 
Nitrobenzene-d5 0 23-120 R (all compounds) 
2-Fluorobiphenyl 0 30-l 15 R (all compounds) 
2.4,6-Tribromophenol 0 19-I 22 R (all compounds) 
Terphenyl-d14 0 18-137 R (all compounds) 

iotes: J = estimated value 
UJ = undetected, but number that is reported as the quantiication limit iS an estimated value. 



c .__., 
Table VII 

summary of Compounds ,Excecrdipg lnstnrmept .Calibration S”bsurface g;i”l *<$w.ipijgn: .&& Lle 

NAS Whiting Field, Milton Florida 

SD0 

IF016 

VFOI 7 

NFOl8 

vVFO19 

- 
Organic Compounds 

- 

Date Compound CdtdEi Quatltier 

lnithl Calibration 
Calibration %D 

C 
5/31196 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

612196 Chloromethane 37.6 UJ 

613196 Chloromethane 33.4 UJ 

616196 4-Nitroaniline 29.2 UJ 
Di-n-octylpMhalate 25.2 UJ 

6/i 2196 Endrin aldehyde 21.4 J 

5/31/96 Chloromethane 48.8 26.5 UJ 

6/l/98 Chloromethane 42.0 UJ 

S/2/96 Chloromethane 37.8 UJ 

S/3/98 Chloromethane 33.4 UJ 

614196 Chloromethane 64.3 UJ 
Chloroethane 37.9 UJ 

614196 Chloromethane 62.2 UJ 

616196 4-Nitroaniline 29.2 UJ 
Di-n-octylpMhalate 25.2 UJ 

6/7/96 ButylbenzylpMhalate 26.8 UJ 
3,3’-Dichlorobenzidine 32.9 UJ 
Bis(2-ethylhexyl)pMhalate 27.4 UJ 

6/l 2196 Endrin aldehyde 21.4 J 
- 

S/31 IQ6 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

614196 Chloromethane 64.3 UJ 
Chloroethane 37.9 UJ 

6f6f96 4-Nitroaniline 29.2 UJ 
Di-n-OctylpMhalate 25.2 UJ 

- 

All Volatiles Norwe 

6/l l/Q6 Hexachlorobenzene 30.8 UJ 
- 
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1 Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Mljton Florida 

Organic Compounds 

SDG Date Compound - ‘, Criteria 

Initial Call+dion Continuing 
Calibrabion 96D 

Qualifier 

WFO20 All Volatiles None 

6/26/96 Bis(2-ethylhexyl)phthalate 28.8 UJ 
Di-n-octylphthalate 33.8 UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was postiively identified: the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory ‘S flag), or because QC 
criteria were not met (validation ‘J”). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 
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Table Vlll 
Summary of Method p!~r$ g,onpmination 
Subsurface Soil lnvwtigstion, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

i 

- 

- 

SDG Compound Concentration Associated Samples 
- 

FO16 Acetone 2 wIKg BKBOOI 01 
BKBOO401 
BKBOO401 D 
BKBO0402 
BKBOO201 
BKBOO202 
BKBOO301 
BKBOO302 
BKBOO501 
BKBOO502 
BKBOO601 
BKBOO602 

Acetone 

Bis(2-ethylhexyl)phthalate 

1 ug/Kg BKBOOf502D 

12 UglL BKR00201 
BKFOOl 01 

PestcidesIPCBs ND 
- 

IF01 7 Acetone 1 wfKg 31 BOO601 
3lBoO605 
12800101 
12BOOlOl D 
12BOOlO2 
‘31 BOO702 
31 BOO703 
31 BOO704 
31 BOO706 
31 BOO801 
31800802 
31 BOO803 

Acetone 2 uglKg 31 BOO701 
31800804 
31800805 

Acetone 2 @Kg 31 BOO803DL 
31 BOO804DL 

Bis(2-ethylhexylphthalate 

Bis(2-ethylhexylphthalate 

Pesticides/PCBs 

2 uglL 31 ROOl 01 

2 &l/L 12ROOlOl 

ND 
- 
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Table VIII 

Summary of Method Blank Contamination 
Subsurface Soil investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration I Associated Samples 

ffOl8 Acetone 2 WKg 30BOO201 
30800203 

Acetone 2 WKg 
30800202 
30BOO202D 
3OBOOlOl 
3OBOO102 
30800103 

Bis(2-ethylhexyl)phthalate 43 ug/Kg 30800201 
30800202 
30800203 
30800202D 
3OBOOlOi 
3OBOO102 
3OBOO103 

vFo19 Methylene chloride 
Acetone 

5 wfW 3OBOO501 
5 ug/Kg 30800602 

30800503 
30B00502D 
3oBOO401 
3OBOO402 
30800403 

Acetone 5 ug/Kg 30B00601 
30800602 
30800603 
30800602D 
3OBOO301 
30800302 
3OBOO303 
3OBOo305 

Bis(2-ethylhexyl)phthalate 1 u&!/L 30R00201 

Bis(2-ethylhexyl)phthalate 59 ug/Kg 30000601 
30800602 
30800603 
30800602D 
3OBOCk301 
30800302 
30800303 
30800303DL 
3OBoO305 

-. 

.“/J 
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Table VIII 
Summary of hJlethod.,,@jq_nk I ,.,_ Contamination ‘“X,.“r.r .,. ., , ;. 
Subs&ace Soil Inviitigirti&, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration I Associated Samples 
- 

IF020 Acetone 5 @Kg 33BOO.301 
33800302 
33800303 
33800304 
33800305 
338003020 
33800201 
33800202 
33800203 
33800101 
33800102 
33800103 
33800102D 

Bis(2-ethylhexyl)phthalate 6 ug/L 33R00101 

Bis(Bethylhexyl)pMhalate 43 ug/Kg 33800301 
33800302 
33800303 
33BOO304 
33800302D 
33800201 
33BO0202 
33800203 
33800101 
33BOO102 
333800103 
33800102D 

Bis(2-ethylhexytphthatate 300 ug/Kg 33B00305RE 
- 
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Table IX 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase I18 

NAS Whiting Field, Mllton Florida 

Organic Compounds 

DG 

‘FOl6 

IF01 6 

VFW 6 

JFOl7 

NFOl7 

Parameter 

Client ID: BKR00201 
Laboratory ID: RB563006 
Collection Date: 5/20/96 
Type: Equipment Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(Pethyihexyl)pMhalate 

Pesticides/PCBs 

Client ID: BKTOO201 
Laboratory ID: RB563010 
Collection Date: 5/20/96 
Type: Trip Blank 

Methylene chloride 
Acetone 

Client ID: BKFOOl 01 
Laboratory ID: RB563009 
Collection Date: 5/20/96 
Type: Source Blank 

Acetone 

Di-n-butylpMhalate 
Bis(24hylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 12RO0101 
Laboratory ID: RB592022 
Collection Date: 5/21/96 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhalate 
ButylbenzylpMhalate 

Pesticides/PCBs 

Client ID: 31 ROOl 01 
Laboratory ID: RB592020 
Collection Date: 5/22/96 
Type: 

Acetone 

Di-n-butylphthalate 
Bis(P-ethylhexyl)pMhalate 

Pesticides/PCBs 

I Concentration I Qualifier 

2 uglL None 

6 u@L None 
3 UglL 1ou ug/L’ 

ND None 

1 ug/L None 
13 ug/L None 

23 u@L None 

9 q/L None 
3 UglL lot) ug/L’ 

ND None 

8 ug/L None 

9 w/L None 
15 ug/L 15u ug/L’ 
2 &I/L None 

ND None 

17 ugfL None 

6 q/L None 
6 ug/L 1ou uglL’ 

ND None 
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;DG 

fFO17 

.L..: I 
- 

Table IX 
Summary of Field Blank Con!a$J?tion Subsurface soii lhiiij&fi$gtf&h, ph& iie ’ r .,a 

NAS Whiting Field, Milton Florida 
- 

Organic Compounds 
= 

Qualifier 1 Parameter I Concentration I = 

Client ID: 3lTOO301 
Laboratory ID: RB592021 
Collection Date: 5f22P6 

Type: Trip Blank 

Acetone 4 UglL None 
= 

VFO17 Client ID: BKlOO301 
Laboratory ID: RB592023 
Collection Date: 5/21196 
Type: Trip Blank 

Acetone 3 ug/L None 
= 

JFOl8 Client ID: 3OTOOlOl 
Laboratory ID: RB602011 
Collection Date: 5123196 
Type: Trip Blank 

Methylene chloride 3 UglL None 

Acetone 10 l&l/L None 
- 

YFOl8 Client ID: 30ROOlOl 
Laboratory ID: RB602010 
Collection Date: SW/96 
Type: Rinsate 

GUglL None Acetone 

Di-n-bulylpMhalate 9 q/L 

NFOl9 

1 

I 

I 

I 

1 

I 

I 

1 

None 
s 

Client ID: 3OTOO201 
Laboratory ID: MB04701 1 
Collection Date: 6/4P6 
Type: Trip Blank 

Volatiles ND None 
- 

WFOlS Client ID: 3OTOO301 
Laboratory ID: MB068002 
Collection Date: 6/5/96 
Type: Trip Blank 

Volatiles ND None 
- 

WFOIS Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: W/96 
Type: Rinsate 

Volatiles 

Di-n-butylphthalate 
Bis(Bethylhexyl)phthalate 

ND 

3 UBIL 
4 ug/L 

None 

None 
IOU ug/L’ 

- 
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Tabie IX 
Summary of Field Blank Contamination 

Subsurface Soil Investigation, Phase 1lB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG Parameter I Concentration I Qualifier 

UFO1 9 Client ID: 30R00301 
Laboratory ID: MB066001 
Collection Date: W/96 
Type: Rinsate 

Methyiene chloride 3 UglL None 

Di-n-butylphthalate 7 UglL None 
Bis(Z-ethylhexyi)pMhalate 4 ug./L None 

VFO19 Client ID: 3OFOOlOl 
Laboratory ID: MB066003 
Collection Date: 6/5P6 
Type: Source Blank 

Acetone 29 UgfL None 

Di-n-butylpMhalate 13 ug/L None 

NF020 Client ID: 33TOOlOl 
Laboratory ID: MB08001 7 
Collection Date: S/6/96 
Type: Trip Blank 

Volatiles ND None 

NF020 Client ID: 33 ROOl 01 
Laboratory ID: MB00001 6 
Collection Date: 6fw96 
Type: Rinsate 

Acetone 15 UgJL None 

Di-n-butylphthalate 13 ug!L None 
Bis(2-ethylhexyl)phthalate 3 ug/L IOU ug/L’ 

t= sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Tat -va 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

SDG Client ID Analyle % Recovery RPD MS MSD RPD Qualifier 

NF016 BKf300401 All metals None 
Cyanide None 

NF016 BKR00201 Metals None 

NFO16 BKFOOlOl Cyanide None 

NF017 31 BOO601 Lead 75-125 135 179.2 49.3 J 
Cyanide None 

NF018 30800202 Lead None 

NF019 30800502 Lead None 

NFO19 3OFOOlOl Lead None 

NF019 30800601 Lead 75-125 66.4 J 

NF020 33800302 Lead None 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NFOl6 

WFO16 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 

Manganese 

Nickel 
Potassium 
Sodium 
Vavadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 

Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Sodium 
Vanadium 
Zinc 
Cyanide 

inorganic Analytes I RPD 

BKBO0401 BKB00401D 
RB583003 II8583004 

S/20/96 S/20/96 

3600 mg/Kg 2290 mg/Kg 44 
0.54 mglKg 0.79 mg/Kg 38 
7.2 mg/Kg 6.4 mg/Kg 12 

ND 0.07 mg/Kg Not calculable 
194 mglKg 203 mglKg 5 
3.2 mg/Kg 2.4 mglKg 29 

0.77 mglKg 0.58 mg/Kg 28 
1.8 mgJKg I .7 mgJKg 6 

2220 mg/Kg 1660 mg/Kg 29 
1.4 mg/Kg 2.4 mglKg 53 
114 mg/Kg 93.0 mglKg 20 
19.5 mgJKg 14.5 mg/Kg 29 

1.5 mgJKg ND Not calculable 
84.5 mglKg ND Not calculable 
27.6 mgJKg 22.5 mg/Kg 20 
4.9 mglKg 3.4 mg/Kg 36 
3.9 mg/Kg 2.7 mgJKg 36 
0.10 mglKg 0.13 mglKg 26 

BKB00602 BKB00602D 
RB583018 RB583017 

5/21/96 S/21/96 

5040 mg/Kg 6050 mg/Kg 18 
1.4 mg/Kg 0.95 mgJKg 38 
5.2 mg/Kg 5.9 mg/Kg 13 
210 mg/Kg 195 mg/Kg 7 
4.5 mgJKg 4.7 mg/Kg 4 
2.0 mg/Kg 2.3 mgJKg 14 

3430 mglKg 3820 mgJKg 11 
1.8 mglKg 1.7 mgJKg 6 

97.6 mglKg 111 mg/Kg 13 
9.5 mgJKg 11.1 mgJKg 16 
1.6 mg/Kg ND Not calculable 

28.6 mg/Kg 26.2 mg/Kg 9 
lo.3 mglKg 11.3 mg/Kg 9 
3.2 mglKg 3.1 mg/Kg 3 

0.13 mglKg 0.16 mg/Kg 21 

/--x 

/--- 

/’ 
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Table Xi ’ 
Summary of Relative percent Differences (RPD) far Original, and Field Duplicate Samples ._ ..“.-*;w.p~ Pg. 

Sdil InveWgatl& ,-‘~, 
- , 

SubsurfaCe Phasir 16 
NAS Whiting Field, Milton Florida 

SDG Inorganic Anaiytes t RPD 
= 

IF017 Client ID 31 BOO801 
Laboratory ID RB295001 
Collection Date 5l21P6 

Aluminum 1580 mgfKg 
Arsenic 0.44 mg/Kg 
Barium 7.4 mglKg 
Beryllium 0.07 mg/Kg 
Cadmium 0.52 mglKg 
Calcium 237 mg/Kg 
Chromium 3.9 mg/Kg 
Copper 11.4 mgJKg 
Iron 1120 mg/Kg 
Lead 6.3 mg/Kg 
Magnesium 83.5 mgJKg 
Manganese 9.2 mg/Kg 
Mercury 0.07 mgtKg 

Selenium 0.14 mg/Kg 
Silver 1.1 mg/Kg 
Sodium 23.5 mglKg 
Vanadium 2.2 mglKg 
Zinc 11 .O mg/Kg 

Cyanide 0.10 mglKg 

31B00601D 
RB592006 

S/21 196 

1760 mglKg 
0.29 mglKg 
9.6 mgJKg 
0.07 mglKg 
0.68 mgJKg 
297 mg/Kg 
5.4 mglKg 
13.6 mg/Kg 
1310 mg/Kg 
7.0 mgfKg 

98.7 mg/Kg 
11.3 mg/Kg 
0.08 mgJKg 
ND mg/Kg 
1.7 mg/Kg 

26.3 mg/Kg 
2.4 mglKg 
15.9 mgiKg 

ND 

11 
41 
26 
0 

27 
22 
32 
18 
16 
11 
17 
20 
13 

Not calculable 
43 
11 
9 
36 

Not calculable 
- 

IF017 

WFO18 

WFO19 

WFOlS 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

12BOOlOl 12BOOfOlD 
RB592007 RB592008 

5f21 I96 S/21 P6 

25400 mg/Kg 8890 mgJKg 
5.3 mg/Kg 1.2 mg/Kg 
18.0 mg/Kg 14.5 mg/Kg 
0.20 mgfKg ND 
0.57 mgJKg ND 
495 mglKg 552 mg/Kg 
19.9 mg/Kg 9.1 mg/Kg 
6.3 mgfKg 2.9 mg/Kg 

16100 mgf Kg 8620 mg/Kg 
4.7 mg/Kg 3.4 mgfKg 
170 mglKg 96.7 mgfKg 
7.7 mgJKg 4.9 mglKg 

0.04 mg/Kg 0.04 mgfKg 
2.5 mgfKg ND 
81.2 mglKg ND 
49.8 mgfKg 33.4 mglKg 
41.7 mg/Kg 26.5 mgJKg 
3.6 mglKg 3.7 mglKg 

ND ND 

30800202 3OBOO202D 
RB602002 RB802005 

5123196 5123196 

1.8 mg/Kg 1.9 mg/Kg 

30800502 3oBOO502D 
MB047002 MB047005 

S/S/s6 6f4i96 

4.3 mg/Kg 3.9 mg/Kg 

30800802 30B00602D 
MB968005 MB068009 

6lSP6 SlSl96 

4.5 mgfKg 5.0 mglKg 

96 
126 
22 

Not calculable 
Not calculable 

11 
74 
74 
61 
32 
55 
44 
0 

Not calculable 
Not calculable 

39 
45 
3 

None 
- 

5 
- 

10 
- 

11 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WFO20 

WFO20 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Inorganic Anaiyks 

33800302 

MB080002 
6f6f66 

7.8 mg/Kg 

33800102 
MB08001 3 

8f6P6 

7.2 mglKg 

338003020 
MB080007 

6/6P6 

7.1 mg/Kg 

33BOO1020 
MB08001 5 

8/6P6 

8.0 mglKg 

RPD 

9 

11 
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Table XII 
Summary of Analytes ExC&di‘h~ ‘l&?&&it Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

lnltial Callbratton Conttnuing 
Callbratton %R 

NFOl6 All metals None 
None 

NFO17 All All metals None 
None 

NFOl8 Lead None 
- 

NF019 All Lead I I I None 
, - 

sJFO20 All Lead I I I None 
= 

Votes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation “J”), 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate; 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the abirti to analyze the sample and meet 
auaiii control criteria. The oresence or absence of the analvte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Inorganic’nalytes’ ’ ’ 

SDG 

VFO16 Barium 
Iron 
Sodium 
Zinc 

Aluminum 
Calcium 
Copper 
Iron 
Sodium 
Thallium 
Zinc 

Analyte Concentration 

1.760 ugfL 
31.120 uglL 
88.880 uglL 
16.920 ug/L 

3.309 mglKg 
11.435 mglKg 
0.249 mg/Kg 
1.650 mg/Kg 
5.214 mg/Kg 
0.001 mg/Kg 
1.342 mglKg 

Associated Samples 

All water samples in SDG WFO16 

All soil samples in SDG WF016 

NFOl7 

MFOlB 

NF019 

NF020 

Cyanide ND 

Barium 1.760 ug/L 
Iron 31.120 ug/l 
Sodium 88.680 uglL 
Zinc 16.920 ug/L 

Aluminum 3.309 mg/Kg 
Calcium 11.435 mglKg 
Cobalt 0.249 mg/Kg 

Copper 1.650 mglKg 
Sodium 5.214 mglKg 
Zinc 1.342 mglKg 

Cyanide ND 

Lead ND 

Lead 2.260 ug/L 

Lead ND 

All samples in SDG WF016 

All water samples in SDG WFO17 

All soil samples. in SDG WFO17 

All samples in SDG WFO17 

All samples in SDG WFOlB 

All water samples in SDG WFO19 

All samples in SDG WF020 
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Table XIV 
Summary of Field Blairk Contam.bx%?~S 
Subsurface Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

Parameter 

Inorganic Analytes 
= 

I Concentration I Quallfier 
5: 

:016 Client ID: BKROO201 
Laboratory ID: RB563008 
Collection Date: 5/20/96 
Type: Flinsste 

Barium 
Iron 
Lead 
Sodium 
Zinc 
Cyanide 

1.8 ug/L 
5.6 ug/L 
2.3 ug/L 
57.5 uglL 
3.0 ug/L 
1.8 uglL 

1.7u ug/L’ 
5.6U uglL’ 

None 
57.5u ug/L’ 
3.ou uglL’ 

None 
= 

F016 

F017 

IF017 

Client ID: BKFOOl 01 
Laboratory ID: uwa3009 
Collection Date: S/20/96 
Type: Source Blank 

Iron 
Sodium 
Zinc 

Cyanide 

Client ID: 31R00101 
Laboratory ID: R0592020 
Collection Date: 5122/96 
Type: Rinsate 

Aluminum 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 
Cyanide 

Client ID: 12ROOlOl 
Laboratory ID: I36592022 
Collection Date: 5121 I96 
Type: Rinsate 

Aluminum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Sodium 
Zinc 
Cyanide 

6.4 ug/L 
52.9 uglL 
3.6 uglL 

ND 

06.6 uglL 
2.3 ug/L 
503 uglL 
11.3 uglL 
1.4 uglL 
132 uglL 
0.60 uglL 
66.2 uglL 
3.8 ugli 
264 uglL 
7.8 uglL 

ND 

19.1 ug/L 
1.8 uglL 

86.5 uglL 
15.6 ug/L 
0.60 uglL 
30.5 uglL 
59.8 uglL 
3.6 q/L 

ND 

6.4U ug/L’ 
52.9u ug/L’ 
3.8U ugll’ 

None 

None 
2.3U ug/L’ 

None 
None 
None 

132u ug/L’ 
None 
None 
None 
None 

7.8U ug/L’ 
None 

None 
1.w ug/L’ 

None 
15.6U ug/L’ 

None 
None 
None 

3.6U ug/L 
None 

- 
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Table XIV 
Summary of Field Blank Contamination 
Subsurface Soll Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

inorganic Analytes 

;DG Parameter I Concentration I Qualifier 

lvFOl6 Client ID: 30R00101 
Laboratory ID: RB602010 
Collection Date: 5J23J96 

Type: Rinsate 

Lead ND None 

NFO19 Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: 614196 

Type: Rinsate 

Lead ND None 

NF019 Client ID: 30R00301 
Laboratory ID: MB066001 
Collection Date: 615196 
Type: Rinsate 

Lead ND None 

bVFO19 Client ID: 30FOO101 
Laboratory ID: MB066003 
Collection Date: 615P6 
Type: Source Blank 

Lead 2.1 ug/L 2.1 u ug/L’ 

WFO20 Client ID: 33ROOlOl 
Laboratory ID: MB060016 
Collection Date: 616196 

Type: Rinsate 

Lead 1.6 ug/L None 

’ z. sample result was modified based on an associated method blank concentration. 

Vote: see detailed data validation report for the discrete qualifiers. 

:-.. 

:-.. 
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Table XV 
Sample Event PARCC f+yn~~~pty 

Subsurface Soil Investigation, Phti6 ilB 
NAS Whiting Field, Milton, Florida 

NFOlG 

wo17 

WFO18 

Vdatiles ACCeptable ACceptable Acceptable 100 
Semivolatiles Acceptable Acceptable Acceptable 100 
Pestiddes/PCBs Acceptable Acceptable Acceptable 100 
Meals Acceptable ACCeptable Acceptable loo 
Cyanide Acceptable Acceptable Accaptable 100 

VolatileS ACCeptable Acceptable Acceptable 1003 
Semivdatiies Acceptable Acceptable ACCeptable 100 
PestiadeslPCBs Acceptable ACCeptable Acceptable 100 
M&3lS Acceptable Acceptable ACCeptable 100 
cyanide Acceptable Acceptable ACCeptable 100 

Volatiles Acceptable Acceptable Acceptable 100 
Semivdatiles Acceptable Acceptable Acceptable loo 
Lasd Acceptable Acceptable Acceptable 100 

ACCeptable 
ACCeptable 
ACCeptable 
Accept&k 
Acceptable 

- 

Acceptable 
Acceptable 
AcCe,Ytable 
Acceplable 
Accepkble 

- 

Acceptable 
Acceptable 
Acceptable 

WFO19 Volatlles ACCeptable Acceptable Acceptable 100 Acceptable 
Semivolaliles Acceptable Acceptable Acceptable loo3 Accaptable 
Lead Acceptable Acceptable Acceptable 100 Accepltable 

WFOX) Vdatiles 
Semivdatiles 
Lead 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

loo 
100 
100 

Accaptable 
Acceptable 
ACCeptable 

- 

‘Cumulative of sampling and analytical components. 
2Analytical component. 
‘Samples results rejected for database purposes were not used in the completeness caJa~lation. 

Notes: All completeness is epressed as the ratio of number of sample results considered usable.(i.e., not qualiied as rejected) to the total number c 
sample results. 

% = percerlt 
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SDG#: WI=006 Sample Delivery Grou Sample Identification . L k: 1779A 
I 

Job#: 8532-20 
f 

Pesticldes/PCBs Metals I Cyanide I TRPH 

I 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 
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II Table I 

SDG#: WFOO6 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

02SOO401 MS0 G8864007MSD 

OQSOO101MS G8876006MS 

09S00101 DUP G8876006MSD 

QC 
Type 

MSD 

MS 

DUP 

Sample Delivery Group Versus Sample Identification LDC#: 1779A 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

soil 12-5-95 X X X X X 

soil 12-6-95 X 

soil 12-6-95 X 

TC - Trip Blank, R = 

. .) 

Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

-‘- 12 
\. J 



t 

SDG#: WF007 

Project Name: NAS Whiting Field 

Taf 

Sample Delivery Group Versk Sample identification 

Parameters/Analytical Method 

I. 

Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PesticideslPCBs Metals Cyanide TRPH 

1OTOOlOl G8889001 TB water 12-7-95 X 

IosOo1o1 G8889002 FD soil 12-7-9s X X X X X X 

10S00101 R G8889002R soil 12-7-95 X 

lOSOOlOlD G8889003 FD soil 12-7-95 X X X X X X 

10s00401 G8889004 soil 12-7-9s X X X X X X 

10s00601 G8889005 soil 12-7-95 X X X X X X 

12SOO301 G8889008 soil 12-7-95 X X X X X X 

t2sOO101 G8869007 soil 1 Z-7-95 X X X X X X 

12s00601 G8889008 soil 12-7-95 X X X X X X 

OR00101 G8889009 R water 12-7-95 X X X X X X 

3TOOlOl G8895001 TB water 12-8-95 X 

3s00101 G8895002 soil 12-8-95 X X X X X 

3SOO201 G8895003 soil 12-8-95 X X X X X 

3sOO301 G8895004 soil 12-8-95 X X X X X 

3scWo1 G8895005 soil 12-6-95 X X X X X 

3sOO501 G8895006 soil 12-8-95 X X X X X 

45acJ101 G8895007 FD soil 12-8-95 X X X X X 

4SOOlOlD G8895008 FD soil 12-8-95 X X X X X 

4soo201 G8895009 soil 12-8-95 X X X X X 

4SOmOl G8895010 soil 12-8-95 X X X X X 

osoo: 01 MS 1 G8889002MS ! MS soil 12-7-95 X X X X X 

OSoOlOl MS0 G8889002MSD MS0 soil 12-7-95 X x x X X 

OSOOlOlRMS G8889002RMS MS soil 12-7-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 
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Table I 
-. 

SDG#: WF007 Sample Delivery Group Versus Sample Identification LDC#: 17798 
1 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

1 OS00101 AMSD G8889002RMSD 

QC 

Type 

MSD 

Parameters/Analytical Method Job& 8532-20 

Date 
Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanide TAPH 

soil 12-7-95 X 

Tr ‘,xTrip Blank, R = Rinsate, St3 = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
\I 



SDG#: WF008 Sample Delivery Group Ver Sample Identification L :, : 1779c 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanlde 

15TOO101 GE91 3001 TB water 12-Q-95 X 

15502001 G8913002 FD soil 12-Q-95 X X X X X 

15S02OOiD G8913003 FD soil 12-Q-95 X X X X X 

15s02101 G8913004 soil 12-Q-95 X X X -X X 

I5802201 G8913005 soil 12-Q-95 X X X X X 

15so2301 G8913006 soil 12-Q-95 X X X X X 

15802401 G8913007 soil 12-Q-95 X X X X X 

5802501 G8Q13OOB soil 12-Q-95 X X X X X 

5so1501 G8913OOQ soil 1 Z-Q-95 X X X X X 

5501401 GE913010 soil 12-Q-95 X X X X X 

5so1301 G8913011 soil 12-Q-95 X X X X X 

5SOl601 G8913012 soil 12-I O-95 X X X X X 

5501701 G8913013 FD soil 12-10-95 X X X X X 

5SOl701 D G8913014 FD soil 12-10-95 X X X X X 

5501801 G8913015 soil 12-l O-95 X X X X X 

5SOlQOl G8913016 soil 12-10-95 X X X X X 

5sOOQo1 Gal3017 soil 12-11-95 X X X X X 

5SOOQ01 RE G8913017RE soil 12-11-95 X 

5R00101 G&913020 R water 12-1 l-95 X X X X X 

5so2001 MS G8913002MS MS soil 12-Q-95 X X X X X 

5SO2001 MSD GEW3002MSD MSD soil 12-Q-95 X X X X X 

TB = Trip Blank, R = Rinsate, SEI = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SDG#: WFOO9 Sample Delivery Group Versus Sample Identification LDC#: 17790 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 
QC 

Type 

15TOO201 G8914001 TB 

15s00101 GE914002 FD 

WXKHOI R G8914002R 

15S00101D G8914003 FD 

15SOO201 G8914004 

15500301 G8914005 

15s00501 GE914006 

15s00401 GE914007 

15s00601 G8914008 

15s00701 G8914OOQ 

15s00801 GE914010 

15SO1201 G8914011 

15ROO201 G8914012 R 

15s01101 G8914013 

‘5SOlOOl G8914014 

,5SOOlOlMS G8914002MS MS 

~5SOOlOlMSD G8914002MSD MSD 

5SoolOlRMS G8914002RMS MS 

5SOO101RMSD G8914002RMSD MSD 

Date 
Matrix Collected 

water 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

soil 12-l l-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

water 12-11-95 

soil 12-10-95 

soil 12-10-95 

soil 12-1 I-95 

soil 12-11-95 

soil 12-11-95 

soil 12-11-95 

Parameters/Analytical Method Job#: 8532-20 

VOA I SVOA 1 Pesticides/PCBs 1 Metals I Cyanide 
I 

X 
1 

X i X I X I X I X 

X X X X X 

X X X X X 

X ! X X X X 
I 

1 1 

X ! X X 1 X X 

I x x I X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X ! X ! X ! X ! X 

X I X I X I x I X 

X X X X X 

X 

TP =,>Trip Blank, A = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

,%fj 
I 

.*, / 
> ‘- 
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SDG#: WFOI 0 Sample Delivery Group Ve 

Project Name: NAS Whiting Field 

;,... 

HTOO201 G8938001 

~1S01501 G8938002 

G8938005 

Ga938008 

G8938007 

G8938002MS 

l1S01501MS0 1 G8938002MSD 

Parameters/Analytical Method Job#: 8532-20 

QC Date 

Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

soil 12-l 2-95 X X X X X 

soil 12-12-95 X X X X X 

soil 12-l 2-95 X X X X X 

soil 12-12-95 X X X X X 

TB water 12- 12-95 X 

R water 12-12-95 X X X X X 

TB water 12-13-95 X 

FD soil 12-13-95 X X X X X 

FD soil 12-13-95 X X X X X 

soil 12-13-95 X X X X X 

soil 12-13-95 X X X X’ X 

soil 12- 13-95 X X X X x : 

soil 12-13-95 X X X X X 

MS soil 12-13-95 X X X X X 

MS0 soil 12-13-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 
--. 

SDG#: WFI I A Sample Delivery Group Versus Sample Identification LDC#: 1777A 

Project Name: NAS Whiting Field k 
Ill8WOOlOl I RA903003 I 

09WOOlOl MS RA903001 MS MS 

09WOOiOl MS0 fUU03OOiMSD MSD 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

water 1-5-98 X X X X X X 

water 1-5-98 X X X X X X 

water 1-5-98 X X X X X 

water l-5-96 X X X X X X 

water l-5-96 X X X X X X 

- \= Trip Blank, R = &sate, SEI = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

f) ‘\ “+ ‘I. 43 
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SDG#: WFI 16 Sample Delivery Group Versus Sample Identification LDC#: 17776 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

12TOOlOl RA847001 TB water l-5-98 X 

IosOO2O1 RA847002 FD soil l-5-98 X X X X X X 

IOSOO201 DL RA847002DL soil l-5-96 X 

IOS00201 D RA847003 FD soil l-5-96 X X X X X X 

IosOO3o1 RA847bo4 soil l-5-96 X X X X X X 

I OS00301 R RA847004R soil I-5-96 X 

losoo5o1 RJX647005 soil l-5-96 X X X X X X 

l2s00201 RA847006 soil l-5-96 X X X X X X 

l2SOO401 RA847007 soil l-5-96 X X X X X X 

/2s00501 RA847008 soil l-S-96 X X X X X X 

12R00101 RA847012 A water l-5-96 X X X X X X 

I lTOO101 RA8470 13 TB water l-6-96 X 

llsOOlol RA847014 soil l-6-96 X X X X X X 

I lSOO201 RA847015 soil l-6-96 X X X X X X 

llSOO201DL RA847015DL soil i-6-96 X 

llSOO201R RA847015R soil l-8-96 X 

I1s00501 RA847016 soil l-6-96 X X X X ‘X X 

i lSOO401 ’ RAM701 7 soil I-7-96 X X X X X X 

i 1 SO0301 RA847018 soil l-7-96 X X X X X X 

OS00201 MS RA847002MS MS soil i-5-96 X X X X X X 

~0500201MSD RA847092MSD MSD soil l-5-96 , . X X X X X X 

TB = Trip Blank, A = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SDG#: WFO12 Sample Delivery Group Versus Sample identification LDC#: 1777C 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pes!lcldes/ TCLP 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide Lead Metals 

11 s00801 fU855001 FD soil l-7-96 X 

1lSOO801D RA855002 FD soil l-7-98 X 

11 SO0701 RA855003 soil l-7-98 X 

11 SO0801 RAE55004 soil l-7-98 X 

11s00901 RA855005 soil l-7-98 X 

1 is01001 FVW55008 soil l-7-98 X 

11s01101 RA855007 soil l-7:98 X 

11s01201 RAE55008 soil l-7-98 X 

11s01301 RA855009 soil l-7-98 X 

31 SO0401 RAE5501 0 soil l-7-98 X X X X X 

31S00501 RAE550 11 FD soil l-7-98 X X X X X 

3lSOO501D RAE55012 FD soil l-7-98 X X X X X 

31s00801 fW655013 soil l-7-98 X X X X X 

31sOO701 RAE5501 4 soil i-7-98 X X X X X 

31501001 _ RAE55015 soil l-7-98 X X X X X 

31s01101 RAE5501 8 soil l-7-98 X X X X X 

31500901 RAE5501 7 soil 1-7-96 X X X X X 

31sOO601 RAE5501 8 soil l-7-98 X X X X X 

31501201 Rm55019 soil l-8-98 X X X X X 

31S01201R RA855019R soil l-8-98 X 

31so1301 RAE55020 soil l-8-96 X X X X X 

31 ROO201 RAE55021 R water l-8-98 X X X X X 

31!%0401 RAt357001 I soil l-7-96 X 

T’ Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

i 

k 
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SDG#: WFO12 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

l1!330501 RAE57002 

blSOO501 D RAE57003 

llSOO8Ol RAE57004 

t1 s00701 RA847005 

11s01001 RAE57006 

HSOI 101 RAE57007 

~lSOO901 RAE57008 

HSOO801 RAE57009 

~lsol2oI RAE5701 0 

11501301 RAE5701 1 

llSo050lMS RAE5501 1 MS 

I1 SO0501 MSD RAE5501 1 MSD 

llSoo50lMS Rh857002MS 

tlSOO501 MSD RA857002MSD 

QC 

We 

FD 

FD 

MS 

MSD 

MS 

MSD 

_ 

Sample Delivery Group Versus Sample Identification L -j: 1777C 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides/ TCLP 
Matrix Collected VOA SVOA PCBs Metals Cyanide Lead Metals 

soil l-7-98 X 

soil l-7-96 X 

soil l-7-98 X 

soil I-7-98 X 

soil l-7-98 X 

soil l-7-98 X 

soil l-7-98 X 

soil l-7-98 X 

soil l-8-98 X 

soil l-8-98 X 

soil 1-7-98 X X X X X 

soil l-7-98 X X X X X 

soil l-7-98 X 

soil l-7-98 X 

TB = Trip Blank, R = Rinsate, SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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QC Date Pesticides/ 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide 

18S00101 RA858001 FD soil l-8-98 X X X X X 

l8SOO5O1 FtA858002 soil l-8-98 X X X X X 

18S00401 RAE58003 soil l-8-98 X X X X X 

18500901 RAE58004 soil l-8-98 X X X X X 

18500901 R RA858004R soil t -8-96 X 

18S01501 RAE58005 soil l-8-98 X X X X X 

1 BSOO201 RAE58008 soil I-9-96 X X X X X 

18S00301 RAE58007 soil l-9-98 X X X X X 

18s00801 RAE58008 soil l-9-96 X X X X X 

18SOO801 RE RA858008RE soil l-9-98 X 

18S00801 RAE58009 soil l-9-98 X X X X X 

18500601 DL RA858009DL soil l-9-98 X 

lBSOl201 RAE5801 0 soil l-9-98 X X X X X 

18S01301 RA858011 soil l-9-98 X X X X X 

BKSOO301 RAE5801 2 soil i-9-98 X X X X X 

BK.SOO1O1 RAE5801 3 soil l-9-98 X X X X X 

18SOIOO1 RAE5801 4 FD soil l-9-98 X X X X X 

18S01OOID RA858015 FD soil I-9-98 X X X X X 

18T00101 RAE58018 Tf3 water l-9-98 X 

18ROol01 RA858017 R water l-9-98 X X X X X 

188001010 RA858018 FD soil l-9-98 X X X X X 

24TODlOl RAE71 001 TB water i-10-98 X 

24SOOlOI RAE71002 soil l-10-96 X X X X X ” 

Tm - Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WFOI 3 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

16S01001MS RA858014MS 

16SOIOO1MSD RA858014MSD 

24400101 MS RA871002MS 

24SOOlOl MSD RA871002MSD 

QC 
We 

MS 

MSD 

MS 

MSD 

. - 
Sample Delivery Group Ve, - Sampie Identification 4 ‘j: 17770 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides/ 
Matrix Collected VOA SVOA PCBs Metals Cyanide 

soil I-9-96 X X X X X 

soil l-9-98 X X X X X 

soil l-lo-96 X 

soil l-10-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SDG#: WFOI 4 Sample Delivery Group Versus Sample Identification LDC#: 1777E 

Project Name: NAS Whiting Field 

Client ID # 

3KROOlOi 

3KT00101 

18SO1401 

l6SOO701 

18501101 

16SO1701 

16501801 

3KSOO201 

3KSOO201 D 

3KSOO501 

3KSOO401 

31BOO401 

$1 BOO301 

\1600201 

1B002010 

~1BOOlOl 

iBOO501‘ 

lTOO201 

IKSOO201 MS 

~KSOO201 MS0 

Lab ID # 

RA870001 

RA870002 

AA870003 

RA870004 

fW870005 

RA870006 

RA870007 

FW870008 

RA870009 

RA870010 

RA870011 

RA870012 

RA870013 

fW870014 

RA870015 

RA870018 

RA870017 

RA870018 

RA870008MS 

RA870008MSD 

QC 

Type 

R 

TB 

FD 

FD 

FD 

FD 

TB 

MS 

MSD 
- 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected VOA SVOA PesticideslPCBs Metals Cyanide 

water l-IO-96 X X X X X 

water l-10-98 X 

soil l-IO-96 X X X X X 

soil l-IO-96 X x X X X 

soil I-10-96 X X X X X 

soil I-IO-96 X X X X X 

soil l-IO-96 X X X X X 

soil l-IO-96 X X X X X 

soil l-1 O-96 X X X X X 

soil 1-i O-96 X X X X X 

soil l-IO-96 X X X X X 

soil 1-I I-96 X X X X X 

soil l-11-96 X X X X X 

soil l-Ii-96 X X X X X 

soil l-11-96 X X X X X 

soil i-11-96 X X X X X 

soil I-11-96 X X X X X 

water l-11-96 X 

soil l-IO-96 X X X X X 

soil I-10-96 X X X X X 

TP = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

fiy14 
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SDG#: WFOl5 Sample Delivery Group Versus Sample Identification L. 

Project Name: NAS Whiting Field Parameters/Analytical Method Job&? 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PesticideslPCBs Metals Cyanide 

:OROOlOl RA908001 R water 1-18-96 X X X X X 

:0F00101 RA908002 SB water 1-18-96 X X X X X 

:0T00101 RA908003 TB water 1-18-96 X 

:0s00101 R&308004 FD soil 1-18-96 X X X X X 

:OSOOlOlD RA908005 FO soil l-18-96 X X X X X 

.0s00101 RA908006 soil 1-I 8-96 X X X X X 

‘0s00101 RA908007 soil l-18-96 X X X X X 

OS001 01 RA908008 soil l-18-96 X X X X X 

~0s00101 RA908009 soil l-1 8-96 X X X X X 

~0s00101 RA908010 soil l-1 6-98 X X X X X 

0!30101 RA908011 soil l-18-96 X X X X X 

:OSOO101MS RA908004MS MS soil l-1 8-96 X X X X X 

IOSOOl 01 MSD RA908004MSD MSD soil l-18-96 X X X X x :: 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table II 
Summary of Rejected Data (Orga’nics) 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VP006 

VFO07 

rvFOO8 

NF009 

VFOlO 

nJFllA 

NFllB 

NFO12 

NFOl3 

WF014 

NF015 

I 
Fraction Sample Compound Reason 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBS All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBs All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBs All samples No rejected results 

Volatiles All samples No rejected results 

Semivolatiles 15soo201 1,4-Dichlorobenzene Low MS/MSD recoveries 
1,2,4-Trichlorobenzene Low MSfMSD recoveries 
Acenaphthene Low MS/MSD recoveries 
Pyrene MS/MSD recoveries 

Pesticides & PCBs All samples No rejected resutts 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBs All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCB.S All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBs All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides 8 PCBs All samples No rejected results 

Volatiles All samples No rejected results 

Semivolatiles 16S00801 All compounds Low Surrogate recoverie 

Pesticides Ei PCBs All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 
Pesticides & PCBs All samples No rejected results 

Volatiles All samples No rejected results 
Semivolatiles All samples No rejected results 

Pesticides & PC% cosoo1o1 All compounds Low Surrogate recoveries 
s0s00101 All compounds Low Surrogate recoverier 

/a.. 

“f-3. 
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SDG 

tiFoo6 

WFO07 

WFOOS 

WFOO9 

Table Ill 
Summary of Rejected Data (Inhganibs) 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

I Fraction Sample -tyte Reaeon 

All metals All samples No rejected results 
Cyanide All samples No rejected results 

j 

TRPH All samples No rejected results 

All metals All samples No rejected results 
Cyanide All samples No rejected results 
TRPH All samples No rejected results 

cl 

All metals All samples No rejected results 
Cyanide All samples No rejected results 

cl 

All metals All samples No rejected results 
Cyanide All samples No rejected results 

WFOlO 

WFllA 

WFllB 

WF012 

WFO13 

WFO14 

WF015 

All metals 
Cyanide 

All metals 
Cyanide 
TRPH 

All metals 
Cyanide 
TRPH 

All metals 
All TCLP metals 
Cyanide 

All metals 
Cyanide 

Mercury 

Cyanide 

All metals 

All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 

31 BOO301 

Cyanide 

All samples 

All samples 

No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected resuks 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

3 

No rejected results 
No rejected results 

cl 

Mercury Low LCS % Recovery 1 
All samples 

No rejected results I -I 

No rejected results - 11 
No rejected results I -1 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MS0 RPD Qualifier 

VFOO6 02500401 Volatiles None 

Phenol 26-90 92 None 
4Chloro3methylphenol 26-103 104 None 
2,4-Dinitrotoluene 28-89 100 None 
Pyrene 35-142 29 30 None 

Pesticides & PCBS None 

VFO07 10500101 Volatiles None 

4-Chloro-3-methylphenol 26-l 03 111 None 

Pesticides & PCBS None 

/FOO8 15SO2001 Volatiles None 

1,4Dichlorobenzene 28-104 527 14 142 None 
1,2,4-Trichlorobenzene 38-l 07 523 12 149 None 
Acenaphthene cl9 96 None 
2,4-Dinitrotoluene 28-89 100 94 None 
Pyrene 35142 136 6 67 None 

Pesticides & PCBs None 

llFOO9 15s00101 Volatiles None 

2Chlorophenol 25102 550 16 110 None 
1,4-Dichlorobenzene 28-104 0 0 R 
1,2,4-Trichlorobenzene 38-107 523 0 3 200 R 
Acenaphthene 31-137 %19 0 9 200 R 
Pentachlorophenol 17-l 09 547 IO 127 None 
Pyrene 35-142 0 0 R 

Pesticides & PCBs None 

r(Foo9 15S00101R 2,4-Dinitrotoluene 28-89 95 UJ 



Summary of Percent Recoveries (%R) and Relative Percent’L&erences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

vVFO10 

+.JFllA 

YFIIB 10s00201 Volatiles 

YF012 

VFOl3 16SOlOOl Volatiles 

YF014 

Organic Compounds 

Criteria 

Client ID 

31 so1501 

Compound % Recovery RPD 

Volatiles 

4-Chloro-3-methylphenol 
2.4-Dinitrotoluene 

Pesticides & PCBs 

09w00101 Volatiles 

4-Chloro-3-methylphenol 23-97 
4-Nitrophenol 1 O-60 
2,4-Dinitrophenol 24-96 
Pentachlorophenol 96-103 

Pesticides & PCBs 

Pyrene 

Pesticides & PCBS 

~36 

31 s00.501 
I 

Volatiles 
I I 

I 4-Nitrophenol 
I 

11-114 
I 

Pesticides & PCBs 

Phenol 26-90 
2Chlorophenol 

I If 

25102 
Pentachlorophenol 17-109 

Pesticides & PCBs 

BKS00201 Volatiles 
I 

Pentachlorophenol 17-109 
4-Nitrophenol i i: 11-114 

I Pesticides & PCRc I - I - I None 

T % Recovery 

MS 

Tat 

104 
94 

104 
117 
106 
120 

133 

MSD 

107 
119 
107 
119 

115 

96 
103 
110 

136 
132 

RPD Qualitier 

None 
None 

None 

None 
None 
None 
None 

None 

None 

39 I None 

I None 

I None 

U 
U 
U 

I None 

I None 

I 

None 
None 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

WFO15 c0s00101 Volatiles None 

Semivolatiles None 

Pesticides & PCBs None 

a-20 
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Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil lnvtiitigaiion, Phage II8 

NAS Whiting Field, Milton Florida 
- 

SDG Organic Compounds RPD 
= 

VFD06 Client ID 02SOO401 02S00401D 
Laboratory ID 68884007 G%%%4008 
Collection Date 12/5/95 12/s/95 

Voiatiles ND ND 

Semivoiatiles ND ND 

Dieldrin 8.3 8.0 4 
Alphachlordane 5.6 5.1 9 
Gammachlordane 3.5 2.9 19 

- 

NFOO% Client ID 09800301 09SOO301 D 
Laboratory ID G8876010 G8878011 
Collection Date 12/%/9% 121619% 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
- 

INFO07 Client ID 10s00101 lOSOOlOlD 
Laboratory ID G8889002 G8889003 
Collection Date 12/7/9s 12nl95 

Volatiles ND ND 

Phenanthrene 280 uglKg 1200 uglKg 124 
Fluoranthene 660 uglKg 2300 uglKg 111 
Pyrene 580 uglKg 1600 uglKg 94 
Benzo(a)anthracene 340 uglKg 1200 uglKg 112 
Chrysene 506 ug/Kg 1400 uglUg 120 
Bis(2ethylhexyl)phthalate 200 uglKg 360U ug/Kg Not calculable 
Senzo(b)fluoranthene 460 ug/Kg 1300 ug/Kg 92 
Benzo(k)fluoranthene 360 uglKg 900 uglKg 86 
Benzo(a)pyrene 400 uglKg 1000 uglKg 86 
Indeno(l,2,3cd)pyrene 180 ug/Kg 360 ug/Kg 67 
Benzo(g,h,i)perylene 180 uglKg 340 uglKg 62 
Anthracene 370U ug/Kg 270 ug/Kg Not calculable 
Carbazole 370U uglKg 100 uglKg Not calculable 
Dibenz(a,h)anthracene 370U uglKg 170 ug/Kg Not calculable 

Pesticides & PCBs ND ND 
- 

WFO07 Client ID 14500101 14S001010 
Laboratory ID G8895007 G%%9%008 
Collection Date 1218195 12/8/95 

Acetone 8 uglKg ND Not calculable 
Methylene chloride 6 ug/Kg ND Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida / 

SDG Organic Compounds RPD 

WFOOE Client ID 15s02001 15SO2001 D 
Laboratory ID GE913002 GE913003 
Collection Date 12PP5 1219195 

Acetone 5 w/Kg ND Not calculable 
Methylene chloride ND 5 ug/Kg Not calculable 

Semivolatiles ND’ ND 

Pesticides & PCBs ND ND 

WFOOE Client ID 15s01701 15S01701D 
Laboratory ID GE913013 GE913014 
Collection Date 12/10/95 12/1Ol95 

Acetone 6 ug/Kg 4 ugfKg 40 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

WFOO9 Client ID l5sbolol 15SOOlOlD 1 
Laboratory ID GE91 4002 GE91 4003 
Collection Date 12/11/95 12/11/95 

Acetone 6 ug/Kg 7 ug/Kg 15 

Bis(2ethylhexyl)phthalate ND 1700 uglKg Not calculable 

Pesticides & PCBs ND ND 

WFOlO Client ID 31s01501 31SOlEOlD 
Laboratory ID GE938002 GE938003 
Collection Date 12/13/95 12/l 3/95 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

WFllA Client ID 09w00101 09WOOlOl D 
Laboratory ID RA903001 RA903002 
Collection Date 1 I5196 l/5/96 

Toluene 1 ou ug/L 1 ug/L Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase 118 
N/AS Whiting Field, Milton Florida 

- 
SDG Organic Compounds I RPD 

= 

lFllB Client ID 10s00201 1 OS00201 D 
Laboratory ID RA847002 RA847003 
Collection Date l/5/96 1 /S/96 

Acetone 29 uglKg 20 uglKg 37 

2-Hexanone I 1 U ug/Kg 4 uglKg Not calculable 
Phenanthrene 68 uglKg 310 ugJKg 128 
Di-n-butylphthalate 46 uglKg 380U uglKg Not calculable 
Fluoranthene 160 uglKg 420 uglKg 90 
Pyrene 170 ugf Kg 290 ugJKg 52 
Butylbenzylphthalate 57 ugJKg 380U uglKg Not calculable 
Benzo(a)anthracene 67 ug/Kg 190 uglKg 74 
Chrysene 120 ugJKg 220 ugJKg 59 
Bis(2-ethylhexyl)phthalate 3200 ug/Kg 140 ug/Kg 163 
Benzo(a)fluoranthene 150 ug/Kg 200 ugJKg 28 
Benzo(k)fluoranthene 110 ugJKg 210 uglKg 62 
Benzo(a)pyrene 95 ug/Kg 150 uglKg 45 
Indeno(l,2,3cd)pyrene 58 ,uglKg 56 ug/Kg 4 
Acenaphthene 380U ugJKg 40 ugJKg Not calculable 
Anthracene 38OU uglKg 54 ugJKg Not calculable 

Carbazole 380U uglKg 84 uglKg Not calculable 

4,4’-DDT 7.0 uglKg 8.9 ugJKg 24 
Aroclor 1254 340 uglKg 390 ugJKg 14 

- 

VF012 Client ID 31 so0501 31S00501D 
Laboratory ID RAE5501 1 RAE5501 2 
Collection Date l/7/96 Il7l96 

Acetone 9 uglKg 8 ugfKg 12 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
- 

VFO13 Client ID 16SOOlOl 16500101 D 
Laboratory ID RAE56001 RAE5801 8 
Collection Date 1 /E/96 1 /BP6 

Acetone 4 ug/Kg 9 ug/Kg 77 

Bis(Z-ethylhexyl)phthalate 45 ug/Kg 38OU uglKg Not calculable 

4,4,-DDE 3.2 ugJKg 2.0 uglKg 46 
4,4’-DDT 3.8 uglKg 2.7 uglKg 34 

MFO13 Client ID 16SOlOOl 
Laboratory ID RAE56014 
Collection Date 119P6 

Acetone 14 ugWg 

Bis(2ethylhexyl)phthalate 60 ug/Kg 

Dieldrin 33 ug/Kg 
4,4,-DDE 13 uglKg 
4,4’-DOT 6.4 ugJKg 
Alpha-chlordane 6.8 uglKg 
Gamma-chlordane 4.0 ug/Kg 
Aroclor 1260 48 ugJKg 

16S01001D 
RAE5601 5 

1 I9196 

4 ugJKg 111 

58 uglKg 3 

60 ugiKg 58 
22 uglKg 51 
9.0 ug/Kg 34 
12 w/Kg 55 
7.9 ug/Kg 66 
110 uglKg 78 
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Table V \ 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds I RPD 

YF014 Client ID BKSOO201 BKS00201 D 
Laboratory ID RA070008 RA870009 
Collection Date 1 I1 0196 l/10/96 

Acetone 8 uglKg 4 uglKg 67 

Bis(2-ethylhexyl)phthalate 37ou uglKg 45 q/Kg Not calculable 

Pesticides & PCBs ND ND 

NF014 Client ID 31 BOO201 31 BOO201 D 
Laboratory ID RAE7001 4 RAE7001 5 
Collection Date l/11/96 l/11/96 

Acetone 3 uglKg 11 U ug/Kg Not calculable 

Bis(2ethyihexyi)phthalate 370U uglKg 48 ug/Kg Not calculable 

Pesticides & PC% ND ND 

WFO16 Client ID c0s00101 COSOOlOlD 
Laboratory ID RA908004 w4908005 
Collection Date l/l 8196 l/lSlSS 

Acetone 22 ugiKg 12U ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBS ND ND 
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Summary of Surrogaie Recoveries 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

rvFOO6 

MFOO7 

NF008 

VFOO9 

VFOlO 

Client ID 

All samples 

All samples 

All samples 

All samples 

All samples 

lOROOlOl 

All samples 

All samples 

15802501 

All samples 

All samples 

All samples 

All samples 

All samples 

31 s00101 

I 
I 
h 
[ 
i 

Compound 

Volatiles 

Semivolatiles 

Pesticides & PCBS 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volaliles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides 8. PCBS 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Organic Compounds 

Tab. 

All within QC limits 

I 
All within QC limits 

All within QC limits 

All within QC limits 

54 

All within QC limits 

60-l 50 

All within QC limits 1 - 

54 1 60-150 

All within QC limits 
I - 

All within QC limits 
I 

All within QC limits 

All within QC limits 

All within QC limits 

I - 
57 60-l 50 
56 60-150 

None 

1 UJ (all compounds) 

1 UJ (al:ounds) I 

None 

None 

None I 

I None 

None 

1 UJ/J (all compounds) 

I 

A-25 



Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase 116 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Umits Samples Qualifier 

VFllA All samples Voiatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides 8 PCBs 
09w00101 Decachlorobiphenyl 56 60-l 50 3 UJ (all compounds) 

Decachlorobiphenyl 50 60-l 50 
o9WoolOlD Decachlorobiphenyl 58 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 51 60-l 50 
16WOOlOl Decachlorobiphenyl 45 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 40 60-l 50 

[FllB All samples Volatiles All within C?C limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
12R00101 Decachlorobiphenyl 33 60-l 50 4 UJ (all compounds) 

Decachlorobiphenyl 29 60-l 50 
10500201 Decachlorobiphenyl 56 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 55 60-l 50 
10s00301 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyf 42 60-l 50 
11 so0201 Decachlorobiphenyl 50 60-l 50 UJ/J (all compounds) 

‘IF012 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBS 54 60-l 50 4 UJ (all compounds) 

31 R00201 Decachlorobiphenyf 43 60-l 50 
31 so0901 Decachlorobiphenyt 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 40 60-l 50 
31s01201 Decachlorobiphenyl 48 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 50 60-l 50 
31s01301 Decachlorobiphenyl 46 60-150 UJ (all compounds) 
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Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase II6 

NAS Whiting Field, Milton Florida 

SDG Client ID Compound Percent Recovery QC Limits 

NF013 All samples Volatiles All within QC limits 

23-l 20 

YF014 

16SOO801 

16R00101 
16s00101D 

16s00301 

16S01001 

16SO1201 
16SO1301 

24SOOlOl 

BKSOOl 01 

RII samples 

till samples 

BKROOlOl 

Organic Compounds 

Semivolatiles 
Nitrobenzene-d5 
2Fluorobiphenyl 
Terphenyf-d 14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2ChlorophenoLd4 
1,2-Dichlorobenzene-d4 

Jesticides & PCBs 
Iecachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Jecachlorobiphenyl 
Iecachlorobiphenyl 
Iecachlorobiphenyl 
Iecachlorobiphenyl 
Tetrachloro-m-xylene 
Iecachlorobiphenyl 
Iecachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Iecachlorobiphenyl 
3ecachlorobiphenyl 
retrachloro-m-xylene 

Jolatiles 

Semivolatiles 

pesticides & PC& 
3ecachlorobiphenyl 
Decachlorobiphenyl 

30-l 15 
18-137 
24-l 13 
25-l 21 
19-122 
20-l 30 
20-l 30 

58 60-150 
22 60-150 
21 60-l 50 
57 60-l 50 
57 60-l 50 
54 60-l 50 
44 60-l 50 
41 60-l 50 
55 60-l 50 
55 60-l 50 
55 60-150 
48 60-150 
48 60-l 50 
41 60-l 50 
43 60-l 50 
56 60-l 50 

All within QC limits 

All within QC limits 

43 60-l 50 
39 60-l 50 

# of 
Samples Qualifier 

None 

1 R 

8 UJ (all compounds) 
UJ/J (all compounds) 

UJ/J (all compounds) 

UJ/J (all compounds) 

UJ/J (all compounds) 
UJ/J (all compounds) 

UJ (all compounds) 

UJ (all compounds) 

None 

None 

1 UJ (all compounds) 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDQ Client ID Compound Percent Recovery QC Limits Samples Qualifier 

MO15 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within CC limits None 

Pesticides & PCBs 
COROOlOt Decachlorobiphenyl 55 60-l 50 5 UJ (all compounds) 
AOSOOlOl Tetrachloro-m-xylene 55 60-150 UJ/J (all compounds) 

Decachlorobiphenyl 51 60-150 
Decachlorobiphenyl 46 60-l 50 UJ (all compounds 

COSoOl 01 D Tetrachloro-m-xylene 26 60-l 50 
Tetrachloro-m-xylene 24 60-l 50 UJ/J (all compounds) 

w0s00101 Tetrachloro-m-xylene 39 60-l 50 
-Tetrachloro-m-xylene 37 60-l 50 
Decachlorobiphenyl 41 60-l 50 
Decachlorobiphenyl 43 60-l 50 

Yosoolol Tetrachloro-m-xylene 37 60-l 50 UJ (all compounds) 
Tetrachloro-m-xylene 36 60-l 50 

cosoo1o1 Tetrachloro-m-xylene 7 60-150 2 R (ND compounds) 
Tetrachloro-m-xylene 7 60-l 50 

s0s00101 Tetrachloro-m-xylene 2 60-l 50 R (ND compounds) 
Tetrachloro-m-xylene 1 60-l 50 
Decachlorobiphenyl 15 60-l 50 
Decachlorobiphenyl 16 60-l 50 

dotes: J = estimated value 
IJJ =I undetected, but number that is reported as the quantification limit iS an estimated value. 

‘\ 
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SDG 

YFOO6 

VFO07 

NFOOB 

wVFOO9 

Table VII 
_, 

Summary of Compounds Exceeding Instrument Calibration 
Surface Soil lr&ti&ti%, Phase II8 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Date Compound 
I 

Criteria 

Initial Catibretion Continuing 
WRSD Calibration %D 

All Volatiles 

12liWJ 2,4-Dinitrophenol 33.1 

I z/8/96 2,CDinitrophenol 27.0 

12/11/96 Diethylphthalate 30.1 

12/l 2196 Diethylphthalate 27.1 

1 l/30/95 Alpha-BHC 21.7 

11/30/95 Alpha-BHC 20.3 

All Volatiles 

12/l 2196 Dimethylphthalate 27.1 

12/15/96 Nitrobenzene 25.6 
Pentachlorophenol 29.6 

12/f 5196 Nkrobenzene 30.8 
2,4-Dinitrophenol 41.6 
4.6Dinitro-2-methylphenol 30.1 
Pentachlorophenol 29.8 
Benzo(k)fluoranthene 26.5 

All Pesticides & PCBs 

All Volatiles 

12/l 5195 Nitrobenzene 25.6 
Pentachlorophenol 29.6 

12/31/95 2,4-Dinitrophenol 42.0 
4-Nitrophenol 27.3 
Pentachlorophenol 34.6 
3,3’-Dichlorobenzidine 25.9 
Benzo(b)fluoranthene 27.7 

1 l/30/95 Alpha-BHC 21.7 

11/30/95 Alpha-BHC 20.3 

All Volatiles 

12/l 5195 Nitrobenzene 25.6 
Pentachlorophenol 29.6 

12131 I95 2,4-Dinitrophenol 42.0 
4-Nitrophenol 27.3 
Pentachlorophenol 34.6 
3,3’-Dichlorobenzidine 25.9 
Benzo(b)fluoranthene 27.7 

All Pesticides & PCBs 

Z 

Qualifier 

W 

None 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
- 

None 

UJ 

UJ 
UJ 

UJ 
UJ 
UJ 
UJ 

UJ/J 

None 
- 

None 

UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 

UJ 

UJ 
- 

Norm 

tJ.1 
U.l 

UJ 
U.J 
UJ 
UJ 
UJ 

None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

Initial Calibr&$ion Continuing 
%RSD Calibration %D 

VFOlO All Volatiles None 

12/27/95 4-Nitrophenol 28.1 UJ 
Benzo(b)fluoranthene 31.4 UJ 
Indeno(l,2,3-cd)pyrene 32.8 UJ 

11/30/95 Alpha-BHC 21.7 UJ 
11/30/95 Alpha-BHC 20.3 UJ 

&IF1 1 A All Volatiles None 

All Semivoiatiles None 
__ 

1 /l O/96 Endosuffan I 22 UJ 

dFllB 1 /l O/96 Acetone 40.0 UJ/J 
P-Butanone 37.3 UJ 
4-Methyl-2-pentanone 37.7 UJ 
P-Hexanone 41.0 UJfJ 

l/11/96 Trichloroethene 27.7 UJ 
2-Hexanone 50.9 UJlJ 
1 ,1,2,2-Tetrachloroethane 34.2 UJ 

l/12/96 2-Hexanone 40.4 UJ/J 

1 /l O/96 Endosuffan I 22 UJ 

hrFO12 l/11/96 Trichloroethene 27.7 UJ 
P-Hexanone 50.9 UJ 
1 ,1,2,2-Tetrachloroethane 34.2 UJ 

1112196 2-Hexanone 48.4 UJ 

1 f 13196 Chloromethane 27.2 UJ 
Vinyl chloride 27.2 UJ 
Acetone 66.1 UJ/J 
2-Butanone 69.9 UJ 
1 ,2-Dichloroethane 29.6 UJ 
4-Methyl-2-pentanone 31.4 UJ 

l/l 5196 Chloroethane 26.3 UJ 
Acetone 51.7 UJ/J 
2-Butanone 40.6 UJ 
1,2-Dichloroethane 35.4 UJ 

All Semivolatiles None 

l/17/96 Endosulfan sulfate 24.0 UJ 
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SDG 

” ./, - 

Table VJI 
Summary of Compounds Exceeding Instrument CalibraFion 

Surface Scjil In~C&i&iQdi;; Ptitise IIS 
NAS Whiting Field, Milton Florida 

- 
Organic Compounds 

- 

Date Compound Criteria I Quaiifier 

Initial Calibration Continuing 
%RSD Calibration %D 

= 

‘FO13 33.9 UJ 
1 I1 5/96 1 ,l -Dichloroethene 

32.8 UJ 
Carbon disuffide 

UJ l/17/96 2-Hexanone 41.7 

UJ 
l/13/96 

Chloromethane 27.2 
UJ Vinyl chloride 27.2 

Acetone 
68.1 UJIJ 
69.9 UJ 

2-Butanone 29.6 UJ 
1,2-Dichloroethane 

UJ 4-Methyl-2-pentanone 31.4 

26.3 UJ 
1 I15196 Chloroethane 

Acetone 51.7 UJ/J 

2-B&none 
40.0 UJ 

UJ 1,2-Dichloroethane 35.4 

l/l 8196 2-Hexanone 
27.5 UJ 

UJ 
1122196 Chloromethane 

41.8 

Vinyl chloride 37.1 UJ 
Chloroethane 41.7 UJ 

Acetone 
31.7 UJ/J 

Carbon disuffide 
25.8 UJ 

2-Hexanone 
38.4 UJ 

l/l 9196 Benzo(g,h,i)perylene 
29.0 UJ/J 

UJ 
1 I1 7196 Endosutfan sulfate 24.0 - 

dFOl4 1 I1 5196 1 ,l -Dichloroethene 
33.9 UJ 

UJ 
Carbon disuffide 32.8 

31.3 UJ/J l/14/96 Acetone 

1 /I 6196 Acetone 
46.7 UJ/J 

Methylene chloride 32.3 UJ 

2-Butanone 
54.2 UJ 

4-Methyl-2-pentanone 31.9 UJ 

2-Hexanone 60.0 UJ 

1 I12196 Acetone 
36.7 UJ/J 

Benzo(k)fluoranthene 30.7 UJW 
l/20/96 

4-Nitrophenol 
38.2 UJ 

l/31/96 4-Nitroaniline 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g.h,i)perylene 35.3 UJ/J 

Endosuffan suffate 24.0 UJ 
l/17/96 - 

A-31 



Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Critkia Qualifier 

Initial Calibration Continuing 
%RSD Calibration %D 

NFOl5 1 117196 2-Hexanone 41.7 UJ 

l/19/96 Chloromethane 47.1 UJ 
Vinyl chloride 39.0 UJ 
Chloroethane 54.7 UJ 
Acetone 25.8 UJ/J 
Carbon disulfide 45.5 UJ 

l/31/96 4-Nitroaniiine 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g,h,i)perylene 35.3 UJ 

212196 P-Chlorophenol 26.6 UJ 
2-Nitroaniline 25.1 UJ 
2,4-Dinitrophenol 25.7 UJ 
4-Bromophenyl-phenylether 27.2 UJ 
Hexachlorobenzene 35.4 UJ 

2/l I96 4-Bromophenyl-phenylether 28.4 UJ 
Hexachlorobenzene 35.0 UJ 

1 I30196 Endosulfan sutfate 21.0 UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value is the approximate concentration of 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or becaus 
criteria were not met (validation “J”). 

UJ = the compound was not detected above the reported sample QL However, the reported sample CL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet qu2 
control criteria. The presence or absence of the compound cannot be verified. 
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Table Vill ’ “’ ” 
Summary of Method Bli@c. Contamination 

Surface Soil Investigation,~~/;as*~li~ ’ 
NAS Whiting Field, Milton Florida 

SDG 

VFOO6 

Organic Compounds 
. . 

Compound Concentration 1 Associated Samples 
= 

Volatiles ND All samples in SDG WFOO6 

Pesticides & PCBs ND All samples in SDG WFO06 

Diethylphthalate 4 UQIL 01 ROOl 01 
01 FOOlOl 

YFO07 

Diethylphthalate 150 ug/Kg 

Volatiles ND 

Pesticides & PCBs ND 

Diethylphthalate 2 ug/L 

Di-n-octylphthalate 230 uglKg 

02s00101 
02s00201 
02SOO301 
02s00501 
09s00101 
09500201 
OQSOO401 
09500501 

All samples in SDG WFO07 

All samples in SDG WFO07 

lOROOlOl 

13s00101 
13s00301 
13s00401 
13s00501 
14S00101D 
14500301 

- 

kVFOO8 

WFOOS 

WFOlO 

Di-n-octylphthalate 

Volatiles 

Pesticides & PCBs 

Di-n-butylphthalate 

Volatiles 

Semivolatiles 

Pesticides 8 PCBs 

Volatiles 

Di-n-butylphthalate 

180 uglKg 

ND 

ND 

280 uglKg 

ND 

ND 

ND 

ND 

320 uglKg 

13SOO201 
14500101 

= 

All samples in SDG WFOO8 

All samples in SDG WFOOB 

15SO2001 D 
15502101 
15802201 
15s01701 
15S01701D 

= 

All samples in SDG WFOOS 

All samples in SDG WFOO9 

All samples in SDG WFOOQ 
E 

All samples in SDG WFOlO 

31 so01 01 
3lSOO201 
31 so0301 
3lSO1401 
31 so1 501 
31S01501D 
31 SO1 601 
31 so1701 
31 SO1 801 
3lSOlQOl 

Pesticides & PCBs 
. 

ND All samples in SDG WFOlO 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration I Associated Samples 

/FllA Volatiles ND All samples in SDG WFllA 

Bis(2ethylhexyl)phthalate 3 uglL OQWOOi 01 
OQWOOl 01 D 
16WOOlOl 

Pesticides & PCBs ND All samples in SDG WFl 1 A 

VFllB Styrene 1 ug/L llTOOlO1 
Xylenes (total) 2 uglL 

Acetone 7 ug/Kg 10s00301 
10s00501 
11s00101 
11 so0201 
12s00201 
12500401 
12SOO501 

Acetone 4 ug/Kg 11 SO0201 R 
11 so0301 
11 so0401 
11 so0501 

Bis(2-ethylhexyl)phthalate 3 uglL 12R00101 

Di-t-t-butylphthalate 69 ug/Kg 10s00301 
Bis(2ethylhexyl)phthalate 37 uglKg 10500501 

12s00201 

Di-n-butylphthalate 100 ug/Kg 10s00201 
1 OS00201 DL 
lOSOO201 D 
10s00301 R 
12SOO401 
12SOO501 
11s00101 

Pesticides & PCBs ND All samples in SDG WFl 1 B 

VF012 Xylenes (total) 2 ug/L 31 R00201 
Styrene 1 uglL 

/ 
Acetone 7 ug/Kg 31 SO0801 

31 so1 201 

Acetone 4 ug/Kg 31 so0401 
31 so0501 
31SOO5OlD 
31501201 R 

Semivolatiles ND All samples in SDG WF12 
Pesticides & PCBs ND All samples in SDG WF12 

NF013 Xylenes (total) 2 uglL 16T00101 
Styrene 1 ug/L 16R00101 

24TOOlOl 
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Table VIII 
Summary of Method .Blaqk, .Cy$tamini$on 

Surface Soil inC&jitiiiir, Ph&Lb IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds ” “.‘ 

SDG Compound 

NFOl3 Bis(2ethylhexyl)phthalate 

Concentration 

34 ugfKg 

Associated Samples 
- 

16SOOlOl 
16SOO501 
16SOO.401 
16SOO901 

BisQ-ethylhexyl)phthalate 46 uglKg 16SOO901 R 
16500201 

Bis(2ethylhexyl)phthalate 76 ug/Kg 16SOO301 
16s00801 
16s00601 
16SOO601 DL 
16SO1201 
16SO1301 
BKS00301 
16SOlOOl 

iNFOl4 

WF015 

Pesticides 8 PCBs 

Toluene 

Bis(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Volatiles 

Pesticides & PCBs 

Bis(2ethylhexyl)phthalate 

ND 

1 ug/Kg 

38 uglKg 

ND 

ND 

ND 

1 ug/L 

All samples in SDG WF13 
- 

31 BOO301 

31 BOO501 

All samples in SDG WF14 
- 

All samples in SDG WF15 

All samples in SDG WFl5 

COROOl 01 
COFOOlOl 

- 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

CDG 

YFOO6 

NF006 

NF006 

WFOO6 

INFO07 

WFO07 

WFO07 

Parameter 

Client ID: 01T00101 
Laboratory ID: 66864001 
Collection Date: 12/5/95 
Type: Trip Blank 

Acetone 

Client ID: 02T00101 
Laboratory ID: G8876001 
Collection Date: 1216196 
Type: Trip Blank 

Acetone 

Client ID: OlROOlOl 
Laboratory ID: 68876012 
Collection Date: 1216195 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(2-ethyhexyl)phthalate 

Pesticides & PCBs 

Client ID: OlFOOlOl 
Laboratory ID: G8776013 
Collection Date: 12/6/96 
Type: Source Blank 

Acetone 

P-Butanone 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: 1 OTOOl 01 
Laboratory ID: G8869001 
Collection Date: 12ffl95 

Type: Trip Blank 

Acetone 

Client ID: 13TOOlOl 
Laboratory ID: G8895001 
Collection Date: 12/8/95 

Type: Trip Blank 

Acetone 

Client ID: 10R00101 
Laboratory ID: 68889009 
Collection Date: 12/7/95 
Type: Rinsate 

Volatiles 

Di-n-butylphthalate 

Pesticides & PCBs 

Concentration Qualifier 

9 ug/L None 

7 uglL None 

11 uglL None 

8 ugfL None 
2 ugfL None 

ND None 

12 uglL None 

2 ug/L None 
15 uglL None 

ND None 

8 uglL None 

4 q/L None 

ND None 

15 ug/L 1 ou ug/L’ 

ND None 
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= 
Table IX . 

Summary of Field Blank Contamination 

Parameter 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

- 
Organic Compounds 

= 

Concentration I Qualifier 
= 

‘FOO8 Client ID: 15TOOlOl 
Laboratory ID: G8913001 
Collection Date: 12P/95 
Type: Trip Blank 

Acetone 8 uglL None 
- 

Client ID: 15R00101 
Laboratory ID: G8913020 
Collection Date: 12/11P5 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 uglL 1ou ugtc 

Pesticides & PCBs ND None 
- 

IF009 Client ID: 15TOO201 
Laboratory ID: G8914001 
Collection Date: 12/11/95 
Trip Blank: Trip Blank 

Acetone 19 uglL None 
x 

IF009 Client ID: 15R00207 
Laboratory ID: G8914012 
Collection Date: 12lllP5 
Type: Rinsate 

Acetone 12 uglL None 

Di-n-butylphthalate 4 q/L 1ou uglL’ 

Pesticides B PCBS ND None 
- 

VFOlO Client ID: 31TOOlOl 
Laboratory ID: G8924005 
Collection Date: 12/12/95 
Type: Trip Blank 

Acetone 10 LJglL None 
- 

NFOlO Client ID: 31T00201 
Laboratory ID: G8938001 
Collection Date: 12/13/95 
Type: Trip Blank 

Acetone 12 ug/L None 
- 

YFOlO Client ID: 31R00101 
Laboratory ID: G8924008 
Collection Date: 12/12P85 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 7 uglL 1ou ugll.’ 

Pesticides 81 PCBS ND None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DO 

IFllB 

#FllB 

VFllB 

VFOlP 

/ 

VFOl3 

NF013 

UFO13 

Parameter Concentration I Qualifier 

Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: 1 J5J98 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 4 uglL None 

Pesticides BPCBS ND None 

Client ID: 12TOOlOl 
Laboratory ID: RA847001 
Collection Date: l/5/98 
Type: Trip Blank 

Volatiles ND None 

Client ID: llTOOlOl 
Laboratory ID: RA847013 
Collection Date: 118198 
Type: Trip Blank 

Volatiles ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: l/8/96 
Type: Rinsate 

Volatiles ND None 

Semivolatiles ND None 

Pesticides & PCBs ND None 

Client ID: 16T00101 
Laboratory ID: RA856018 
Collection Date: 1 I9196 
Type: Trip Blank 

Volatiles ND None 

Client ID: 24100101 
Laboratory ID: RA671001 
Collection Date: l/l O/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 16R00101 
Laboratory ID: RA856017 
Collection Date: l/9/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 ug/L 1olJ ugfL’ 

Pesticides & PCEs ND None 

:-, 

p---x 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

- 
Organic Compouncis 

- 

DG Parameter Concentration Qualifier 
S 

IF014 Client ID: BKTOOlOl 
Laboratory ID: RA870002 
Collection Date: l/10/98 
Type: Trip Blank 

Volatiles ND None 
B 

IF014 Client ID: 31T00201 
Laboratory ID: RA870018 
Collection Date: l/l l/96 
Type: Trip Blank 

Volatiles ND None 
- 

VF014 Client ID: BKROOlOl 
Laboratory ID: RA870001 
Collection Date: l/10/98 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthatate 5 ug/L 1ou ug/L’ 

Pesticides & PCBs ND None 
- 

NF015 Client ID: COT001 01 
Laboratory ID: RA908003 
Collection Date: l/l 8196 
Type: Trip Blank 

Volatiles ND None 

VF015 Client ID: COROOlOl 
Laboratory ID: RA908001 
Collection Date: l/18/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 ug/L 1ou ug/L’ 

Pesticides & PC5s ND None 
- 

NF015 Client ID: COFdOlOl 
.,,.“. ,.” _.’ 

Laboratory ID: RA908002 
Collection Date: l/18/98 
Type: Source Blank 

Volatiles ND None 

Di-n-butyiphthalate 7 ug/L None 

Pesticides & PC&z ND None 
- 

‘= sample result was modified based on an.associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
- 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Surface Soil Investigatlon, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Crlterla % Recovery 

SDG Client ID Anslyte % Recovery RPD MS t&D RPD Qualifier 

WFOO6 02500401 Calcium 22205 mg/Kg - 9780 mg/Kg J 
Nickel k17.6 mg/Kg - 40.8 mglKg J 
Antimony 75-125 73.8 J 
Manganese 75-l 25 73.8 J 

Cyanide None 
TRPH None 

WFO07 10s00101 Antimony 75-125 65.6 J 
Barium 75-125 288.10 mg/Kg 171.0 1221 mg/Kg J 
Manganese 75-125 r6.6 mg/Kg 130.0 34.30 mg/Kg J 
Lead 75-125 128.7 J 
Selenium 75-125 56.1 J 

Cyanide None 
TRPH None 

NFOOB 15502001 Antimony 75-l 25 68.2 J 
Mercury 75-125 125.3 J 

Cyanide None 

NF009 15s00101 Antimony 75-l 25 53.5 J 

NFOlO 31s01501 Antimony 75-l 25 73.8 None 

Cyanide None 

NFllA 09w00101 All metals None 

Cyanide None 
TRPH None 

NFllB 10s00201 All metals None 

Cyanide None 
TRPH None 

y-40 
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I -3 
Ta 

-\ 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples , 
Surface Soil investigation, Phase IIf3 

NAS Whiting Field, Milton Florida 

SDG 

VFO12 

rVFO13 

NF014 

b’FO15 

I 

Inorganic Analytes 

I Criteria 
I I 

Went ID Analyte % Recovery 

;; 

7 

BKS00201 Aluminum 

Cyanide 

cosoo1o1 Lead 75-125 

Cyanide 

RPD 

135 
535 

535 

- 

% Recovery 

MS MSD 
I 

RPD Qualifier 

None 

None 

I-I - I None 

I 35.6 
I 

J 

I None 

-46.5 

- I : I I 

J 

None 
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Table Xl 
Summary of Relative percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

IF006 

YFOO6 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 

Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Cyanide 
TRPH 

Inorganic Analytes 

02SOO401 
G8864007 

12/s/95 

9580 mglKg 
3.9 mg/Kg 

27.7 mg/Kg 
0.31 mglKg 

14900 mg/Kg 
13.6 mgfKg 

0.53 mglKg 
4.3 mgfKg 

4010 mg/Kg 
10.9 mgfKg 
926 mglKg 
188 mg/Kg 
0.03 mglKg 
3.9 mg/Kg 
377 mglKg 
104 mg/Kg 
12.9 mg/Kg 
13.1 mgfKg 

0.15 mg/Kg 

09500301 
G8876010 

12f6196 

25200 mglKg 
0.5 mgfKg 
8.9 mg/Kg 

0.12 mgfKg 
176 mgfKg 
21.7 mg/Kg 
0.52 mglKg 
6.8 mg/Kg 

17800 mg/Kg 
11.2 mg/Kg 
143 mgfKg 
28.2 mg/Kg 
0.01 mgfKg 

ND 
ND 

0.33 mgfKg 
6.4 mg/Kg 

43.5 mglKg 
6.3 mglKg 

ND 
ND 

02SOQ401 D 
G8864008 

12f5P5 

7580 mg/Kg 
4.0 mgfKg 
15.9 mg/Kg 
0.13 mg/Kg 
9900 mg/Kg 
14.0 mglKg 

ND 
3.8 mgfKg 

3880 mgfKg 
11.6 mg/Kg 
403 mg/Kg 
164 mgfKg 
0.05 mglKg 
3.8 mglKg 
142 mg/Kg 
70.2 mg/Kg 
11.7 mg/Kg 
12.5 mg/Kg 

ND 

OQSOO301 D 
68876011 

12/6/96 

33100 mg/Kg 
7.1 mgfKg 

21.7 mg/Kg 
0.22 mg/Kg 
384 mg/Kg 
29.5 mgfKg 
0.55 mgfKg 
9.0 mglKg 

26500 mgfKg 
6.6 mgfKg 
227 mglKg 
52.9 mg/Kg 
0.01 mg/Kg 
6.1 mg/Kg 
212 mg/Kg 

ND 
10.4 mg/Kg 
65.1 mg/Kg 
14.4 mgfKg 

ND 
ND 

RFD 

23 
3 

54 
81 
40 
3 

Not calculable 
12 
3 
6 

79 
14 
50 
1 

91 
38 
10 
5 

Not calculable 

27 
18 
83 
59 
74 
30 
6 

28 
40 
52 
45 
61 
0 

Not calculable 
Not calculable 
Not calculable 

21 
40 
78 
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C Table XI . ,..‘T” “I ._ ,.I __,_ 

Summary of Relative Percent DifJerences (RPD) for Original and Field Duplicate Samples 
Surface s&l iKd&&&&e&- pf&&. rls 

NAS Whiting Field, Milton Florida 

SDG . Inorganic Analytes I RPD 

rF007 Client iD 10s00101 lOSOOlOlD 
Laboratory ID G8889002 G8889003 
Collection Date 1217l95 12/7/95 

Aluminum 8760 mg/Kg 8920 mglKg 2 
Arsenic 2.5 mglKg 2.6 mg/Kg 4 
Barium 361 mg/Kg 1320 mg/Kg 114 
Beryllium 0.13 mglKg 0.13 mg/Kg 0 
Cadmium 0.91 mglKg ND Not calculable! 
Calcium 23200 mg/Kg 17600 mglKg 26 
Chromium 18.2 mg/Kg 16.8 mg/Kg 8 
Cobalt 0.83 mg/Kg 2.0 mglKg 82 
Copper 7.9 mg/Kg 7.9 mg/Kg 0 
iron 6520 mg/Kg 6780 mg/Kg 4 
Lead 38.0 mg/Kg 33.1 mglKg 14 
Magnesium 5910 mglKg 5600 mglKg 5 
Manganese 56.6 mglKg 66.0 mg/Kg 15 
Mercury 0.07 mg/Kg 0.07 mg/Kg 0 
Nickel 6.8 mg/Kg 3.0 mglKg 77 
Potassium 219 mg/Kg ND Not calculable 
Sodium 35.6 mg/Kg 46.2 mglKg 26 
Vanadium 18.9 mglKg 18.7 mglKg 1 
Zinc 37.7 mglKg 34.1 mglKg 5 

Cyanide 0.10 mg/Kg 0.20 mg/Kg 67 
TRPH 240 mg/Kg 1 a0 mglKg 29 

- 

IF007 Client ID 14s00101 14SOOlOlD 
Laboratory ID G8895007 68895008 
Collection Date 1218195 1218195 

Aluminum 11600 mg/Kg 11500 mg/Kg 
Arsenic 1.5 mg/Kg 1.9 mglKg 
Barium 23.3 mg/Kg 26.6 mglKg 
Beryllium 0.15 mg/Kg 0.16 mg/Kg 
Calcium 120 mglKg 183 mg/Kg 
Chromium 7.5 mglKg 7.8 mg/Kg 
Cobalt 1.8 mg/Kg 1.6 mg/Kg 
Copper 3.8 mg/Kg 4.3 mg/Kg 
Iron 6310 mglKg 6630 mglKg 
Lead 7.7 mg/Kg 11.9 mg/Kg 
Magnesium 177 mg/Kg 162 mglKg 
Manganese 521 mg/Kg 597 mglKg 
Mercury 0.04 mglKg 0.04 mglKg 
Nickel 4.1 mg/Kg 4.6 mg/Kg 

Potassium 144 mg/Kg ND 
Sodium 16.4 mglKg 14.0 mg/Kg 
Vanadium 16.8 mglKg 17.4 mg/Kg 
Zinc 6.0 mg/Kg 6.6 mg/Kg 

Cyanide 0.07 mg/Kg ND 

1 
23 
13 
6 
6 
0 
12 
12 
5 

42 
9 
14 
0 
12 

Not calculable 
16 
6 
10 

Not calculable 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

YFOO8 

NF008 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Selenium 
Vanadium 
Zinc 

Cyanide 

Inorganic Analytes I RPD 

15SO2001 lSS02001D 
G8913002 G8913003 

12fw45 12t9f95 

4630 mgfKg 5470 mglKg 17 
1.2 mg/Kg 1 .l mg/Kg 9 
5.6 mglKg 6.6 mgfKg 16 

0.13 mglKg 0.13 mgfKg 0 
22.2 mg/Kg 25.2 mg/Kg 13 
3.0 mgfKg 3.7 mglKg 21 
I .9 mg/Kg 2.4 mglKg 23 

2500 mg/Kg 2950 mg/Kg 17 
5.9 mgfKg 5.9 mg/Kg 0 

~15.0 mg/Kg 107 mgfKg 23 
75.2 mg/Kg 87.1 mgfKg 15 
0.02 mg/Kg 0.02 mg/Kg 0 
2.4 mgfKg 9.1 mg/Kg 117 

0.26 mg/Kg ND Not calculable 
5.7 mgfKg 7.1 mg/Kg 22 
3.0 mgfKg 4.1 mgfKg 31 

ND ND 

15s01701 15SO17OlD 
G8913013 G8913014 
12flOf95 12flOf95 

13700 mgfKg 9290 mgfKg 38 
3.7 mgfKg 4.3 mg/Kg 15 
4.4 mglKg 3.8 mg/Kg 15 

0.11 mg/Kg 0.11 mgfKg 0 
23.7 mgfKg 20.4 mglKg 15 
14.8 mgfKg 14.0 mg/Kg 6 
2.6 mg/Kg 2.5 mglKg 4 

11900 mg/Kg 10400 mgf Kg 13 
4.7 mg/Kg 4.1 mgfKg 14 

51.2 mg/Kg 41.8 mg/Kg 20 
10.8 mglKg 6.8 mglKg 45 

ND 3.0 mg/Kg Not calculable 
ND 0.25 mgfKg Not calculable 

35.9 mglKg 31.8 mg/Kg 12 
1.5 mg/Kg 1.1 mg/Kg 31 

ND ND 



= 
Table’ Xl 

Summary of Relative Percent Differences (RPQ) for Original and Field Duplicate Samples 
Surf&@ Soil h&%ti~&&;‘PhiSe IIB 

NAS Whiting Field, Milton Florida 
- 

SDG Inorganic Analytes RPD 
x 

IF009 Client ID 15s00101 15SOOlOl D 
Laboratory ID G8914002 G8914003 
Collection Date 12/l 1 I95 12/11P5 

Aluminum 9280 mgfKg 10800 mgfKg 15 
Arsenic 2.0 mg/Kg 1 .Q mgf Kg 5 
Barium 6.6 mglKg 7.8 mg/Kg 17 
Beryllium 0.12 mglKg 0.13 mg/Kg 8 
Calcium 21.6 mg/Kg 23.9 mgfKg 10 
Chromium 8.4 mg/Kg 8.0 mgfKg 5 
Copper 3.4 mgfKg 3.9 mg/Kg 14 
Iron 5120 mglKg 5700 mg/Kg 11 
Lead 4.7 mgfKg 3.6 mg/Kg 26 

Magnesium 109 mgfKg 132 mg/Kg 19 
Manganese 36.4 mglKg 39.9 mg/Kg 9 
Mercury 0.02 mgfKg 0.02 mg/Kg 0 
Nickel 5.0 mgfKg 2.4 mgfKg 70 

Potassium 169 mg/Kg ND Not calculable 
Vanadium 13.3 mglKg 15.1 mg/Kg 13 
Zinc 4.1 mg/Kg 5.0 mg/Kg 22 

Cyanide ND ND 

IF01 0 Client ID 31s01501 31SO15OlD 
Laboratory ID G8938002 68938003 
Collection Date 12/13P5 12/13/95 

Aluminum 9620 mg/Kg 8270 mglKg 15 
Arsenic 1.4 mgfKg 1 .Q mg/Kg 30 

Barium 14.6 mg/Kg 12.2 mg/Kg 18 
Beryllium 0.17 mg/Kg 0.15 mg/Kg 13 
Calcium 112 mgfKg 103 mg/Kg 8 
Chromium 6.7 mg/Kg 6.0 mgfKg 11 
Cobalt 0.80 mgfKg I .2 mg/Kg 40 

Copper 5.5 mgfKg 4.2 mglKg 27 

Iron 4730 mgfKg 4380 mglKg 8 

Lead 5.3 mglKg 5.4 mgfKg 2 

Magnesium 154 mglKg 114 mglKg 30 

Manganese 183 mg/Kg 172 mg/Kg 6 

Mercury 0.01 mglKg 0.01 mg/Kg 0 
Nickel 3.9 mg/Kg 3.4 mgfKg 13 
Potassium ND 197 mglKg Not calculable 
Vanadium 12.8 mg/Kg 11.3 mgfKg 12 
Zinc 6.8 mg/Kg 5.0 mg/Kg 30 

Cyanide ND ND 
- 

ilvFl1A Client ID 09w00101 09W00101 D 
Laboratory ID RA903001 RA903002 
Collection Date l/5/96 l/5/96 

Aluminum 123 mg/L 129 mg/L 5 

Arsenic 0.60 mg/L ND Not calcula.ble 
Barium 1.1 mglL 1.3 mg/L 17 
Calcium 760 mg/L 726 mg/L 5 

Iron 118 mg/L 105 mglL 12 
Magnesium 234 mg/L 236 mg/L 1 
Manganese 12.2 mg/L 12.0 mgfL 2 

Potassium 313 mg/L 298 mgfL 2 

Sodium 904 mg/L 893 mg/L 1 
Zinc 5.4 mg/L 3.8 mg/L 34 

Cyanide ND ND 
TRPH ND ND 
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Table Xl 
Summaw of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes I RPD SDG 

FllB Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

10500201 

RA847002 
115196 

8960 mg/Kg 

3.6 mg/Kg 

9.2 mg/Kg 
0.10 mg/Kg 
1.4 mgfKg 

1320 mg/Kg 
16.0 mg/Kg 
0.79 mg/Kg 
10.8 mgfKg 9660 mg/Kg 
32.5 mg/Kg 
200 mg/Kg 

39.3 mglKg 

2.0 mg/Kg 
69.4 mg/Kg 

181 mg/Kg 24.5 mglKg 
50.0 mg/Kg 

1 OS00201 D 
RAE47003 

1 /S/96 

5890 mgfKg 

2.4 mglKg 
8.1 

mglKg 0.06 
mg/Kg 1.3 

mgfKg 779 
mglKg 12.2 
mg/Kg 0.82 
mg/Kg 11.5 
mgfKg 8650 mgfKg 

29.0 mglKg 
100 mg/Kg 
36.4 mgfKg 

ND 
ND 

192 
mg/Kg 20.8 mg/Kg 

42.9 mg/Kg 

41 
40 
13 
50 
7 

51 
27 
4 
6 
11 
11 
66 
8 

Not calculable 
Not calculable 

6 
16 
15 

Cyanide 0.20 mgfKg 
0.13 

mg/Kg 
42 

105 mg/Kg 66.1 mg/Kg 46 TRPH 

IF012 Client ID 
Laboratory ID 
Collection Date 

Aluminum 

Arsenic 
Barium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron Lead 

Magnesium 
Manganese Nickel 

Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

31s00501 
RAE5501 1 

l/7/55 

4500 mglKg 
1.3 mglKg 

6.6 mg/Kg 
143 mglKg 
2.8 mg/Kg 

ND 
2.2 mg/Kg 

2470 mg/Kg 3.2 mg/Kg 

80.1 mg/Kg 
87.0 mgfKg 1.9 mg/Kg 
81 .Q mg/Kg 

0.18 mg/Kg 
192 mg/Kg 
5.9 mgfKg 
3.9 mg/Kg 

31SO0501D 
RA855012 

l/7196 

6060 mg/Kg 
1.2 mg/Kg 
8.6 mg/Kg 
146 mg/Kg 
3.8 mg/Kg 
1.2 mg/Kg 
3.0 mglKg 

2840 mg/Kg 

2.9 mgfKg 
138 

mg/Kg 95.3 
mg/Kg 2.2 mg/Kg 

115 mg/Kg 

ND 
175 mgf Kg 
7.2 mg/Kg 
5.2 mg/Kg 

29 
8 

26 
2 

30 
Not calculable 

31 
14 
10 
53 
9 
15 
34 

Not calculable 
9 

20 
28 

WFOl2 

Barium, TCLP 

Chromium, TCLP 
Selenium, TCLP 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Lead 

0.393 mg/L 0.574 mglL 
0.0017U mg/L 0.0018 mg/L 
0.0217U mg/L 0.2351 mgfL 

0.09 mgfKg ND 

11 SO0601 11 SO0801 D 
RA855001 RA855002 

l/7/95 11/7P6 

19.3 mgfKg 25.0 mg/Kg 

37 
Not calculable 
Not calculable 

Not calculable 

26 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate SamPIes 

Surface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

IF013 

t’FO13 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 

Arsenic 
Barium 

Cadmium 
Calcium 
Chromium 
Copper 

Iron 

Lead 
Magnesium 
Manganese 

Mercury 

Potassium 
Selenium 
Silver 
Sodium 

Vanadium 
Zinc 

16!300101 
RA856001 

1 I8196 

4250 mg/Kg 

0.94 mg/Kg 
13.2 mg/Kg 
0.09 mglKg 
0.28 mglKg 
210 mg/Kg 
4.0 mg/Kg 
4.8 mglKg 

2340 mg/Kg 
7.8 mg/Kg 
103 mg/Kg 
185 mg/Kg 

ND 
99.6 mg/Kg 

0.19 mglKg 
129 mg/Kg 
6.8 mglKg 
6.4 mglKg 

0.12 mg/Kg 

16SOlOOl 
RA856014 

1 I9196 

2000 mg/Kg 
0.76 mg/Kg 

4.9 mg/Kg 

ND 
101 mg/Kg 

3.9 mg/Kg 
10.2 mglKg 
1470 mglKg 

13.5 mg/Kg 
38.5 mglKg 
5.6 mg/Kg 

0.20 mg/Kg 
ND 

0.13 mglKg 
4.1 mg/Kg 
139 mg/Kg 
3.4 mglKg 

4.1 mg/Kg 

16S00101D 
RA856018 

l/8/96 

5480 mg/Kg 

1.2 mglKg 
13.6 mg/Kg 

ND 
0.30 mglKg 
173 mg/Kg 
5.8 mg/Kg 
3.0 mg/Kg 

2910 mg/Kg 
7.5 mglKg 
I 50 mglKg 
151 mg/Kg 
1.9 mg/Kg 
141 mg/Kg 

ND 
108 mg/Kg 
8.6 mglKg 
6.9 mg/Kg 

0.12 mglKg 

18S01001D 
RA866015 

1 /S/96 

1780 mglKg 
0.64 mglKg 

4.0 mglKg 
0.23 mg/Kg 
99.8 mg/Kg 

3.3 mg/Kg 
8.6 mg/Kg 

1310 mglKg 

12.4 mg/Kg 
29.9 mglKg 
4.9 mg/Kg 
0.17 mg/Kg 
77.6 mglKg 

ND 
3.6 mglKg 
118 mg/Kg 
3.2 mg/Kg 

3.4 mg/Kg 

25 
24 
3 

Not calculable 
7 
19 
37 
46 
22 
4 

37 
20 

Not calculable 
34 

Not calculable 
18 
23 
8 

0 

12 
17 
20 

Not calculable 
1 

16 
17 
12 
9 

25 
13 
16 

Not calculable 
Not calculable 

13 
16 
6 
19 

Cyanide 0.10 mglKg 0.17 mg/Kg 52 
E 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

YF014 

WFO14 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Sodium 

Thallium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Inorganic Analytes 1 RPD 

BKS00201 BKS00201 D 
RA870008 RA870009 

1 I1 O/98 l/10/96 

6640 mglKg 4230 mglKg 44 
1.6 mg/Kg 0.99 mglKg 47 

11.4 mglKg 8.9 mglKg 34 
0.05 mglKg ND Not calculable 
0.21 mg/Kg ND Not calculable 
132 mg/Kg 215 mg/Kg 48 
3.4 mg/Kg 2.0 mg/Kg 52 
1 .O mg/Kg ND Not calculable 
3.4 mg/Kg 2.3 mg/Kg 39 

3340 mglKg 2220 mglKg 40 
5.9 mglKg 5.1 mg/Kg 115 
124 mg/Kg 72.5 mglKg 52 
249 mg/Kg 217 mg/Kg 14 
0.04 mg/Kg 0.05 mg/Kg 1 
2.6 mg/Kg ND Not calculable 

96.8 mg/Kg 65.8 mg/Kg 38 
0.16 mglKg 0.14 mg/Kg 13 
184 mg/Kg 346 mgiKg 61 

0.16 mg/Kg ND Not calculable 
8.1 mg/Kg 5.0 mg/Kg 47 
5.6 mglKg 3.2 mg/Kg 55 

0.11 mglKg ND Not calculable 

31 BOO201 31 BOO201 D 
RA870014 RA870015 

l/11/96 l/11/96 

4360 mglKg 4050 mg/Kg 7 
1 .O mg/Kg 1.2 mg/Kg 18 
4.7 mg/Kg 4.3 mg/Kg 9 
0.05 mglKg ND Not calculable 
0.21 mg/Kg 0.34 mg/Kg 47 
107 mglKg 121 mg/Kg 12 
2.6 mg/Kg 2.1 mg/Kg 21 

0.76 mglKg ND Not calculable 
8.5 mglKg 8.4 mg/Kg 1 

2960 mg/Kg 2750 mg/Kg 7 
2.9 mg/Kg 2.9 mg/Kg 0 

81.1 mg/Kg 72.0 mg/Kg 12 
8.0 mglKg 7.5 mg/Kg 7 

0.04 mg/Kg 0.04 mg/Kg 0 
1.8 mg/Kg 1.6 mglKg 12 

88.8 mglKg 114 mglKg 25 
175 mglKg 183 mg/Kg 5 
6.0 mg/Kg 5.3 mg/Kg 12 
7.1 mglKg 6.4 mglKg 10 
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II Table xl 

Summary of Relative Percent Differences (RPD)~~~~~.~~-iiginal and Field Duplicate Samples 
Surface sojl Ir%&iQatlofi; Pki IlB 

NAS Whiting Field, Milton Florida 

SDG 

WF015 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Vanadium 
Zinc 

Cyanide 

Inorganic Analytes 

c0s00101 
RA908004 

l/18/96 

COSool 01 D 
RA908005 

1 I1 8/98 

1770 mg/Kg 
0.57 mgJKg 
17.3 mg/Kg 
0.07 mglKg 
521 mgJKg 
2.0 mgJKg 
5.1 mg/Kg 
906 mgJKg 
19.4 mg/Kg 
142 mglKg 
4.9 mglKg 
120 mglKg 
2.6 mgJKg 
11.5 mgJKg 

1620 mgJKg 
0.29 mglKg 
11.6 mg/Kg 
0.10 mgJKg 
200 mgJKg 
1.5 mgJKg 
5.0 mgJKg 
919 mgJKg 
8.9 mg/Kg 
51.4 mgJKg 
5.6 mglKg 

95.6 mg/Kg 
2.8 mgJKg 
3.3 mglKg 

0.12 mglKg 0.20 mglKg 
- 

- 
RPD 

9 
65 
39 
35 
89 
29 
2 

1.4 
74 
94 
13 
23 
7 

111 

50 
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Table XII - 
Summary of Analytes Exceeding Instrument Cqlilyatipn 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

..- I. ,,. 
inorganic Analytet 

SDG Date Analyte Criteria Qualffier 

Initial Calibration Continuing 
r Calibration %R 

YFOO6 All All metals None 
Ali Cyanide None 
All TRPH None 

h/F007 All All metals None 
All Cyanide None 
All TRPH None 

NFOOB All All metals None 
All Cyanide None 

MFOO9 All All metals None 
All Cyanide None 

“_ 
MFOlO All All metals None 

All Cyanide None 

WllA All All metals None 
All Cyanide None 
All TRPH None 

NFllB All All metals None 
All Cyanide None 
All TRPH None 

NF012 All All metals None 
All All TCLP metals None 
All Cyanide None 

A’FO13 All All metals None 
All Cyanide None 

mlFO14 All All metals None 
All Cyanide None 

UFO15 Ail All metals None 
All Cyanide None 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identiiied; the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation ‘5”). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate; 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 
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Table XIII .. 
Summary of M$$hod Blank Contamination ? . ,;:< 0 ‘-, &x*‘yd;~~“~,y 7: ‘PC ,. S>.h “‘i’,7 <r 

Surface Soil Investigatton, ##se IlB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG Analyte Concentration 1 Associated Samples 
= 

FOO6 Aluminum 
Calcium 
Copper 
Iron 
Magnesium 
Selenium 
Sodium 
Zinc 

Aluminum 
Cobalt 
iron 
Magnesium 

Copper 
Iron 
Magnesium 
Mercury 
Selenium 
Sodium 

-5.056 mglKg 
-5.002 mg/Kg 
0.482 mg/Kg 
-1.406 mgfKg 
-5.504 mg/Kg 
0.660 mglKg 
2.840 mglKg 
0.344 mglKg 

-7.772 mglKg 
-0.518 mg/Kg 
-1.702 mg/Kg 
-5.232 mglKg 

2.690 uglL 
-5.220 uglL 

-37.720 ugtL 
-0.029 uglL 
2.300 ug/L 

51.840 uglL 

All soil samples in SDG WPOO6 

All soil samples in SDG WFO06 

All water samples in SDG WFO06 

Cyanide 
TRPH 

ND 
ND 

All samples in SDG WFO06 
All samples in SDG WFOQ6 

- 

‘F007 Barium 
Calcium 
Iron 
Sodium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

0.174 mglKg 
6.280 mg/Kg 
1.776 mglKg 
6.856 mglKg 

47.800 UgfL 
0.250 uglL 

38.580 ug/L 
-2.750 uglL 
6.560 uglL 
15.910 ug/L 
12.410 ug/L 

-320.390 ug/L 
2.210 uglL 

ND 
ND 

All soil samples in SDG WFO07 

All water samples in SDG WFO07 

All samples in SDG WFO07 
All samples in SDG WFO07 

YFOO8 Aluminum 
Beryllium 
Copper 
Iron 
Sodium 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

10.014 mglKg 
0.068 mg/Kg 
0.454 mgfKg 
3.440 mglKg 

-72.604 mg/Kg 

5.768 mg/Kg 
0.060 mg/Kg 
-0.420 mglKg 
0.728 mg/Kg 
1.184 mg/Kg 
2.284 mg/Kg 

-74.236 mg/Kg 
-0.470 mg/Kg 

All soil samples in SDG WFOOE 

All soil samples in SDG WFO08 
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Table Xlll 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

008 Aluminum 
Beryllium 
Calcium 

Analyti 

FOO9 

JFOlO 

( :obalt ( ;opper 
ron 
I Vickel 

I 
Sodium 
Zinc 

C :yanide 

P 
E 
C 
I 
! 

I 
I 
I 
I 

iluminum 
3eryllium 
:opper 
ron 
jodium 

r\luminum 
Seryllium 
Cobalt 
copper 
Iron 
Nickel 
Sodium 
Thallium 

Aluminum 
eryllium 
alcium 
obalt 

ww 
on 
lickel 
,odium 
:inc 

91 
C 
C 
C 
Ir 
N 
S 
z 

C :yanide 

1 
t 
( 
I 
I 

Uuminum 
Lryllium 
zapper 
ron 
Mercury 
Sodium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 

Concentration Associated Samples 

47.800 ugti 
0.250 ug/L 

38.500 ugiL 
-2.750 q/L 
6.560 ugiL 
15.910 uglL 
12.410 UgiL 

-320.390 ug/L 
2.210 uglL 

All water samples in SDG WFO08 

ND 

10,014 mg/Kg 
0.068 mglKg 
0.454 mglKg 
3.440 mglKg 

-72.604 mglKg 

rampIes in SDG WFO08 

;oil samples in SDG WFOO9 

5.768 mglKg 
0.060 mglKg 
-0.420 mg/Kg 
0.720 mglKg 
1 .184 mg/Kg 
2.284 mglKg 

-74.230 mglKg 
-0.470 mg/Kg 

soil samples in SDG WFOO9 

47.000 ug/L 
0.250 uglL 
38.580 ug/L 
-2.750 ug/L 
6.560 ug/L 
15.910 uglL 
12.410 UglL 

-320.390 ug/L 
2.210 ug/L 

water samples in SDG WFOQ9 

ND 

6.602 mglKg 
0.066 mg/Kg 
0.482 mglKg 
1.820 mglKg 
-0.008 mglKg 

-74.902 mglKg 

II samples in SDG WFOO9 

,II soil samples in SDG WFOlQ 

47.000 uglL 
0.250 uglL 

38.500 UgtL 
-2.750 uglL 
6.560 ug/L 
15.910 w/L 
12.410 ug/L 

-320.390 ug/L 
2.210 uglL 

III water samples in SDG WFOlQ 

ND All samples in SDG WFOlO 
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Table XIII 
Summary of Method ;~!~~~~cs~~~~.i.n~~~o~ 

Surface Soil Invistigation, Pt%k* ii8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

- 

- 

- 

SDG Analyte Concentration 1 Associated Samples 
x 

,rFllA Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

14.610 ug/L 
11.200 ug/L 
22.840 uglL 
2.170 ug/L 

ND 
ND 

All samples in SDG WFllA 

All samples in SDG WFllA 
All samples in SDG WFl 1 A 

- 

VFllB Iron 
Nickel 
Sodium 
Zinc 

Aluminum 
Calcium 
Iron 
Sodium 
Zinc 

Cyanide 
TRPH 

14.610 ugJL 
11.200 uglL 
22.840 ug/L 
2.170 uglL 

2.922 mglKg 
10.253 mglKg 
1.620 mglKg 

11.866 mglKg 
0.512 mg/Kg 

ND 
ND 

All water samples in SDG WFll B 

All soil samples in SDG WFl 1 B 

All samples in SDG WFl 1 B 
All samples in SDG WFl 1 B 

- 

JFOl2 Iron 
Nickel 
Sodium 
Zinc 

Barium 
Calcium 
Iron 
Sodium 
Zinc 

Arsenic, TCLP 
Barium, TCLP 
Lead, TCLP 
Silver, TCLP 

14.610 ug/L 
11.200 ug/L 
22.840 ug/L 
2.170 uglL 

0.081 mg/Kg 
6.408 mglKg 
0.684 mg/Kg 
9.930 mglKg 
0.321 mg/Kg 

-0.01539 mglL 
0.00054 mg/L 
-0.02157 mg/L 
-0.00215 mglL 

All water samples in SDG WF12 

All soil samples in SDG WF12 

All samples in SDG WF12 

- 

vrJFOl3 Iron 
Nickel 
Sodium 
Zinc 

Barium 
Calcium 
Iron 
Lead 
Magnesium 
Potassium 
Sodium 
Zinc 

14.610 UglL 

11.200 ug/L 
22.040 uglL 
2.170 uglL 

0.002 mglKg 
9.329 mglKg 
0.799 mg/Kg 
0.120 mg/Kg 
4.111 mglKg 

56.014 mglKg 
0.614 mglKg 
0.240 mglKg 

All water samples in SDG WF13 

All soil samples in SDG WF13 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

I” 

Inorganic Analytet 

SDG 

YFO14 

NFOl5 

/ Analyte Concentration Associated Samples 

Iron 14.610 uglL All water samples in SDG WF14 

Nickel 11.200 uglL 
Sodium 22.840 uglL 
Zinc 2.170 ug/L 

Cyanide 2.034 ug/L All water samples in SDG WF14 

Beryllium 4.049 mg/Kg All soil samples in SDG WF14 

Calcium 15.945 mg/Kg 
Iron 0.701 mg/Kg 
Manganese 0.103 mg/Kg 
Sodium 14.786 mg/Kg 
Zinc 0.601 mg/Kg 

Iron 4.210 q/L All water samples in SDG WF15 

Sodium 30.690 ug/L 
Thallium 0.700 LlglL 
Zinc 1.400 ug/L 
Cyanide 2.034 ug/L 

Aluminum 2.553 mg/Kg All soil samples in SDG WF15 

Barium 0.093 mg/Kg 
Beryllium 0.043 mglKg 
Calcium 6.248 mglKg 
Iron 0.759 mg/Kg 
Sodium 4.452 mg/Kg 
Zinc 0.365 mg/Kg 
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_, “I.. .” 
Table XIV 

Summary of Field. W?& ~~n$$,~$!YL ^_ 
Surface Soil %&tigation, Phase ilB 1 

NAS Whiting Field, Milton Florida 

i Parameter 

Inorganic Analytes - 

I 
Concentration I 

Qualifier 
- 

Client ID: 01 ROOlOl 

Laboratory ID: G8878012 

Collection Date: 1216195 

rype: Rinsate 

178 uglL J 
zalcium 60.6 uglL UJ 
Sodium 2.9 uglL J 
Zinc 

ND None 
Cyanide ND None 
TRPH - 

FO07 

VFOO6 

Client ID: OlFOOlOl 

Laboratory ID: G8776013 

Collection Date: 12/S/95 

vpe: Source Blank 

3.3 ug/L UJ 
opw 
odium 

113 ug/L UJ 

:yanide 
‘RPH 

ND 
ND 

None 
None 

:lient ID: lOROOlOl 

.aboratory ID: G8889009 

:oliection Date: 12/7/95 

rype: Rinoate 

52.3 ug/L UJ 
4luminum 0.70 ug/L J 
3arium UJ 
Beryllium 

0.25 ug/L 
23.0 ug/L UJ 

Calcium 7.1 ug/L UJ 
copper 67.3 ug/L UJ 
Iron 17.6 ug/L J 
Zinc 

ND None 
Cyanide ND None 
TRPH 

Client ID: 15R00101 

Laboratory ID: G8913020 

Collection Date: 12l11195 

Type: Rinsate 

Aluminum 
Barium 
Beryllium 
Calcium 
Copper 

54.6 UglL UJ 

1 .o uglL J 

0.21 ug/L UJ 

22.6 ug/L UJ 

5.0 ug/L UJ 

45.4 uglL UJ 

I Iron 1.5 uglL UJ 
Zinc 

Cyanide 
ND None, \I 
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Table XIV’ .’ ‘-. 
Summary of Field Blank ContaIJIination 

Surface Soil Investigation, Phase ils‘ . 
NAS Whiting Field, Milton Florida 

Inorganic Ana)ytes 

3G 

‘FOOS 

‘FOlO 

IFllB 

VF012 

VFO13 

Parameter Concentration I Qualifier 

Client ID: 15R00201 
Laboratory ID: 08914012 
Collection Date: 12/11/95 
Type: Rinsate 

Aluminum 69.8 uglL UJ 

Barium 1 .o ug/L J 

Beryllium 0.29 uglL UJ 

Calcium 58.5 uglL UJ 

Copper 6.5 ug/L UJ 
29.2 ug/L UJ Iron 

Nickel 48.7 ug/L U 

Zinc 2.7 ug/L J 

Cyanide ND None 

Client ID: 31ROOlOl 
Laboratory ID: G8924008 
Collection Date: 12/12/985 
Type: Rinsate 

Aluminum 56.5 q/L UJ 

Barium 0.86 ug/L J 

Beryllium 0.42 ugtL UJ 

Calcium 18.7 uglL UJ 

Copper 5.2 ug/L UJ 

Iron 35.6 q/L UJ 

Zinc 3.2 ug/L UJ 

Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: l/5/96 
Type: Rinsate 

Barium 0.30 ug/L J 

Calcium 42.3 q/L J 

Iron 11.6 q/L UJ 

Sodium 24.6 uglL UJ 

Zinc 2.2 uglL UJ 

Cyanide ND None 

TRPH ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: 118l98 

Type: Rinsate 

Copper 1.3 uglL UJ 
Iron 21.2 uglL UJ 

Sodium 40.3 UgJL UJ 

Zinc 3.0 ug/L UJ 

Client ID: 18ROOlOl 
Laboratory ID: RA858017 
Collection Date: 1 IS/96 

Type: Rinsate 

Iron 7.0 uglL UJ 
Sodium 30.0 uglL UJ 
Zinc 3.4ugtL UJ 

f----Y 

i----x 
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Table XIV 

1, 

Summary of Field Blank CpIpp~rIation 
Surface Soil lnvestigatioti, Phas6 ilB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 
- 

DG Parameter I Concentration I Qualifier 
.I 

VF014 Client ID: BKROOl 01 
Laboratory ID: RA870001 
Collection Date: l/10/96 
Type: Rinsate 

Calcium 42.3 uglL J 

Iron 7.8 ug/L UJ 

Sodium 31.9 uglL UJ 

Zinc 1.8 ug/L UJ 

Cyanide 2.0 ug/L UJ 
- 

NF015 Client ID: COROOlOl 
Laboratory ID: RA908001 
Collection Date: l/18/96 
Type: Rlnsate 

Iron 9.1 uglL UJ 

Lead 0.80 ug/L J 

Sodium 58.6 q/L UJ 

Thallium 0.70 uglL UJ 

Zinc 2.2 uglL UJ 

Cyanide 2.0 uglL UJ 
- 

-. 

WF015 Client ID: COFOol 01 
Laboratory ID: RA908002 
Collection Date: l/l 8196 
Type: Source Blank 

Iron 8.9 uglL UJ 

Sodium 55.0 uglL UJ 

Zinc 2.0 ug/L UJ 



Table XV 
..i_,. “. 

Sample Event PARCC Summary 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton, Florida 
j.:::i.~~ilj,:il,~.:,~:~~~:~~~~~.: .: ,, ::i ..:?.::.j,f.j, :.::y::.:.;:.::.:..:: .:..: :I ICY :/ : :. :.:.. j : :,.:.. . . . . : ..:,:.: .: (.. ::y.; ‘.‘::.,:: ‘.:.:.i.:~~:;:....: ,j,:. :::.;: :,:., :y::... :.;::.,:, :: . . .: :.::,:.‘.‘,I$::: ‘. Y>.::.. ),,. . . 
,j,.y ,. F~~i:;i:i~~,~,~~~.~ ;;fej$ ;,:;::+i:l ;:.ii’:: ; +&+j&&$~;:$; ~,;l~~mnhAna~~~~~~~~~~~:~ ‘!i f:.i’.~&,)jjty .. ; ,.. . . . .,-~.:-i:‘::ii:-.:::.:..~ j .jy “... ,, 

vl=oo6 Volatiles Accaptable Acceptable Adaptable loo Acceptable 
Semivolatiies Acceptable Acceptable Acceptable loo Acceptable 
PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
-tuPH Acceptable Acceptable Acceptable 1lxJ Acceptable 

MO07 Volatiles 
Semivolatiles 
Pestiddes/PCBs 
Metals 
Cyanide 
TUPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

VFOOS Volatiles 
Semivolatiles 
Pesticides/PC% 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
1W Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

YFOO9 Volatiles 
Semivolatiles 
Pesticides/PCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
99s3 Acceptable 
100 Acceptable 
100 Acoaptable 
100 Acceptable 

NFOl 0 Volatiles 
Semivolatiles 
PesticidesfPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Accaptable 

NFllA watites 
Semwolatiles 
PesticideslPCBs 
Metals 
Cyanrde 
TRPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 
loo 
loo 
loo 
100 
100 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

NFllE3 Volatiles 
Semwolatiles 
Pestlcides/PCBs 
Metals 
Cyamde 
TRPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
100 Acceptable 
1w Acceptable 
loo Acceptable 
100 Acceptable 
100 Acceptable 

WFO12 Volatiles 
Semivolatiles 
PestlcidesfPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

1w 
loo 
100 
1w 
iW 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Accaptable 

wFo13 Voletiles 
Semivolatiles 
PesticideslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
94.4’ 
loo 
loo 
100 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

wFo14 Volatiles 
Semivolatiles 
Pesticides/PCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
100 
100 

99.7’ 
1w 

Acceptable 
Acceptable 
Acwptable 
Acceptable 
Acceptable 
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NAS Whiting Field, Milton, Florida 

WI=01 5 Volatiles Acceptable 
Semivoiatiles Acceptable 
PesticidaafPCBs Acceptable 
Metals Acceptable 
Cyanide Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
1W 

80.03 
loo 
loo 

Acceptable 
Acceptable 
Acoeptable 
Acceptable 
Acceptable 

= 

‘Cumulative of sampling and analytical components. 
Qnalytical component. 
“A few sanples have results whose concentrations were rejected. 

Notes: ill completeness is expressed as the ratio of number of sample resutts considered usable (i.e., not qualiied as rewed) to the total number ( 
sample results. 

% = percent 
TFlPH = Total Recoverable Petroleum Hydrocarbons 
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SDG#: WF022 VALIDATION SAMPLE TABLE i LDC#: 1932A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

3KTolOOl RB858001 

3KROtOOl A8858002 

3KG00101 RB858003 

3KGOOlOlD RB858004 

3KG00102 FIB858005 

3KGOO 102F RB858006 

3KGOO 103 RB858007 

3KG00202 RB858008 

3KG0020 I RB858009 

3KFOlOOl FIB85801 0 

7TOllOl RB873001 

7G00102 RF3873002 

7GOOlOl RB873003 

7G00201 RB873004 

7GOO301 RB873005 

7G00201 F RB873006 

HGOOlOl RB873007 

tlG00102 RB873008 

IlG00102D RB873009 

IKGOOlOlMS RB858003MS 

IKGOOlOlMSD RB858003MSD 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

We Matrix Collected VOA SVOA /PCBs Metals Cyanlde 

TB water 7-16-96 X 

R water 7-t 6-96 X X X X X 

water 7-l 6-96 X X X X X 

FD water 7- 16-96 X X X X X 

water 7-16-96 X X X X X 

water 7-16-96 X 

water 7-16-96 X X X X X 

water 7-l 7-96 X X X X X 

water 7-17-96 X X X X X 

SB water 7- 17.96 X X X X X 

TB water 7-l 8-96 X 

water 7-l 8-96 X X X X X 

water 7-l 8-96 X X X X X 

water 7-18-96 X X X X X 

water 7- 18-96 X X x X X 

water 7-18-96 X 

water 7-19-96 X X X X X 

water 7-19-96 X X X X X 

water 7-19-96 X X X X X 

MS water 7-l 6-96 X X X X X 

MS0 water 7-16-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-l 



Table 1 

SDG#: WF023 VALIDATION SAMPLE TABLE LDC#: 1942A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 
” Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

~lTOf201 RE?887001 TB water 7-22-96 X 

HG00401 R0007002 water 7-22-96 X X X X X 

)lG00201 REV387003 water 7-22-96 X X X X X 

I1 GO0201 F RB867004 water 7-22-96 X 

~1A01101 RB887005 R water 7-23-96 X X X X X 

llG00301 R8687006 water 7-23-96 X X X X X 

gKG00301 Rf3887007 wster 7-23-96 X X X X X 

12G00201 RB887008 water 7-23-96 X X X X X 

12G00101 RB887009 water 7-23-96 X X X X X 

12GOOlOiF RBf387010 water 7-23-96 X 

8G00301 RB887011 water 7-24-96 X X X X X 

12G00301 FIB887012 water 7-24-96 X X X X X 

12G0030tD RB887013 FD water 7-24-96 X X X X X 

6TO1301 REX?87014 water 7-25-96 X 

6GO0701 RB807015 water 7-25-96 X X X X X 

6600702 RB887016 water 7-25-96 X X X X X 

6G00702DL RB887016DL water 7-25-96 X 

6G00703 RB887017 water 7-25-96 X X X X X 

6G00703DL REl887017DL water 7-25-96 X 

8G0020 1 RB887018 water 7-26-96 X X X X X 

2G00301 MS RB887012MS MS water 7-24-96 X X X X X 

2G00301 MSD RB887012MSD MSD water 7-24-96 X X X X X 

) Trip Blank, R -i Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
‘\ - 

k... , P2 
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SDG#: WF024 VALIDATION SAMPLE TABLE - LbC#: 1943A 

Project Name: NAS ’ hlina Field Parameters/Analytical Method Job& 8532-2C 

Date 
Collected 

7-29-96 

7-29-96 

7-30-96 

7-30-96 

7-31-96 

7-30-96 

7-3 t -96 

7-31-96 

7-3 l-96 

7-3 l-96 

7-3 l-96 

7-31-96 

VOA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SVOA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pesticides 
IPCBS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 
- 

X 

X 

--I--- QC 
We Matrix Client ID # Lab ID # Cyanide 

18TO1401 RB92000 1 

RB920002 X 18GOOlOl 

15G00401 ---l-f? X 

X RI3920004 

Al3920005 

3KG00203 

15ROi201 R 1 water X 

water 1 3KG00203F 

15GOO702 

RB920006 

RB920007 X 

I5G00702F 

I5G00701 

RB920008 

RB920009 X 

15G00701D X Rt3920010 

RB920009MS X 15G00701MS 

15G00701 MSD MSD 1 water RB920009MSD 

TB = Trip Blank. R = Rinsate. SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SDG#: WF025 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15T01501 RB95600 1 

15600703 RB956002 

I5G00503 RB956003 

15G00503DL RB956003DL 

I5000502 RB956004 

15G00501 FIB956005 

I5G00601 FIB956006 

I5600603 RB956007 

15G00601D RB956008 

I5G00503F RB956009 

15G00501F RB956010 

15R01301 RB956011 

lST01601 RB956012 

lSG00301 RB956013 

lSGOO302 RB956014 

15GOO303 RB956015 

15GOOlOl RB956016 

15GOO203 RB956017 

15G00301 F RB956018 

‘5G00203F RB956019 

lSG00601MS RB956006MS 

~5G00601MSD RB956006MSD 

VALIDATION SAMPLE TABLE LDC#: 1956A 

Parameters/Analytical Method Job#: 8532-20 

OC Date Pesticides 
Type Matrix Collecfed VOA SVOA /PCBs Metals Cyanide 

TB water 8-5-96 X 

water 8-5-96 X X X X X 

water B-6-96 X X X X X 

water 8-6-96 X 

water 8-6-96 X X X X X 

water 8-6-96 X X X X X 

water 8-7-96 X X X X X 

water a-7-96 X X X X X 

FD water 8-7-96 X X X X X 

water 8-6-96 X 

water 0-6-96 X 

R water 8-7-96 X X X X X 

TB water 8-8-96 X 

water 8-8-96 X X X X X 

water 8-8-96 X X X X X 

water 8-9-96 X X X X X 

water B-8-96 X X X X X 

water 8-9-96 X X X X X 

water 0-a-96 X 

water 0-9-96 X 

MS water 0-7-96 X X X X X 

MS0 water 8-7-96 X X X X X 

= Trip Blank, R = Rinsate, SE = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



SDG#: WF026 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Dale Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBS Metals Cyanide 

5T01701 RB980001 TB water 8-l 2-96 X 

5G00202 RB980002 water 8-l 2-96 X X X X X 

5G00201 RB980003 water 8-13-96 X X X X X 

lSGOO802 RB900004 water 8-13-96 X X X X X 

l5G00802R RB980004R water 8-13-96 X 

15G00801 RB980005 water 8-13-96 X X X X X 

l6G00201 RB980006 water 8-14-96 X X X X X 

‘5600803 RB980007 water 8-14-96 X X X X X 

6G00803D RB980008 FD water a-14-96 X X X X X 

5G00202F FIB980009 water 8-l 2-96 X 

5G00201 F RB980010 water 8- 13-96 X 

5G00802F RB980011 water 8- 13-96 X 

5R01401 RB980012 R water e-14-96 X X X X X 

5G00803F RB980013 waler 8-14-96 X 

6GOO2OlF RB980014 water 8-14-96 X 

6TOl601 RB980015 TB water 8-15-96 X 

6600202 RB9800f6 water 8-15-96 X X X X X 

6G00202DL RB980016DL water 8-15-96 X 

6GOO203 R8980017 waler 8-15-96 X X X X X 

6G00602 A898001 8 waler B-15-96 X X X X X 

6G00601 FIB980019 water 8-l 6-96 X X X X X 
I I I 6GOO403 RB980020 water 8-16-96 X x X 1 x 1 x 

6G00403DL RB980020DL water 8-l 6-96 X 

jG00403D RB980021 water 8-l 6-96 X X X X X I 

TB = Trip Blank, R = Rim&e. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF026 VALIDATION SAMPLE TABLE LDC#: 1957A 

Project Name: NAS Whiting Field 

Client ID # 

16G00403DDL 

16G00601 F 

Lab ID # 

RB980021 DL 

FIB980022 

QC 

Type 

Date 
Matrix Collected 

water E-1 6-96 

water E-16-96 

I6G00403F 

15G00803MS 

15G00803MSD 

RB980023 

RB980007MS 

Ri3980007MSD 

MS 

MS0 

water 

water 

water 

E-16-96 

8-14-96 

B-14.96 

Parameters/Analytical Method 

VOA SVOA 
Pesticides 

IPCBS Metals 

Job& 8532-20 

Cyanlde 

X 

X 

X X X X ! X 

> 
= Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP 3 Duplicate 

_* 



SDG#: WF025 VALIDATION SAMPLE TABLE 

Client ID # 

5G00502RE 

m 

Proiect Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected Pesticides/PCBs 

water 8-6-96 X 

T8 = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO27 

ProJect Name: NAS Whiting Field 

Client ID # Lab ID # 

16TOl90t AC016001 

16G00401 RCOi 6002 

16GOO402 RCOl6003 

16G00101 RC016004 

16G00301 RCOl6005 

16600302 RCOl6006 

16GOO304 RCO 16007 

16000303 RCOt 6008 

16G00501 RC016009 

‘6G00303F RC016010 

6G00501 F RC016011 

6R01501 RC016012 

6G00501 D RC016013 

i6TO2001 Rcor~ol4 

i6GO2101 RC016015 

i6G02103 RC016016 

i6G02102 RC016017 

t9GOOlOl RC016018 

)9G00301 RC016019 

19G00301 D RC016020 

i6G02102F RCOl6021 

t9G00301 F RCOl6022 

6G0050lMS RC016069MS 

,6G00501MSD RC016009MSD 

VALIDATION SAMPLE TABLE 

Paratneters/Analytical Method 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PC& 

TB water 9- 19-96 X 

water 8-19-96 X X X 

water 8-19-96 X X X 

water B-19-96 X X X 

water 8-20-96 X X X 

water B-20-96 X X X 

water 8-20-96 X X X 

waler B-21-96 X X X 

water 8-2 l-96 X X X 

water 8-21-96 

water 8-21-96 

R water 8-2 l-96 X X X 

FD water 8-21-96 X X X 

TB water B-22-96 X 

water 8-22-96 X X X 

water 8-22-96 X X X 

water 8-22-96 X X X 

water 6-23-96 X X X 

water B-23-96 X X X 

FD water B-23-96 X X X 

water 8-23-96 

water B-23-96 

MS water 8-2 t-96 X X X 

MS0 water 8-21-96 X X X 

= Trip Blank, R = Riosate, SB = Source Blank, FD = Field Duplicate. 

> 
MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP r Duplicate 

‘\-8 
--.J 

LDC#: 19706 

Job#: 6532-20 

Metals Cyanide 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 

X X 

X X 

\ 

j 
I’ 



SDG#: WF028 

Project Name: NAS Whiting Field 

Chit ID # Lab ID # 

lOTO2lOl RC044001 

09G00201 RC044002 

lOGO RC044003 

1 OG0020 1 AC044004 

11 GO0402 AC044005 

1 lG00102 RC044006 

11 GO0401 RC044007 

1 lT02201 RC044008 

1 lG00301 RC044009 

I lGOOlO1 AC044010 

I lG00201 RC044011 

12GOOlOl RCO44012 

12GOO201 RC044013 

I lG0020lF RCO44014 

llG0030lF AC04401 5 

I lR01601 RCO44016 

12GOOlOlD RC044017 

I lG00201D RCO44018 

12GOOlOlMS RCO44012MS 

IPGOO1OlMSD RCO44012MSD 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method Job#: 6532-20 

CiC Date Pesticides 

Type Matrix Collected VOA SVOA /PC& Metals Cyanide 

TB water 8-26-96 X 

water 8-26-96 X X X X X 

water 8-26-96 X X X X X 

water 8-26-96 X X X X X 

water 8-26-96 X X X X X 

water 8-27-96 X X X X x . 

water 8-27-96 X X X X X 

TB water 8-28-96 X 

water 8-28-96 X X X X X 

water 8-28-96 X X X X X 

water 8-28-96 X X X X X 

water B-27-96 X X X X X 

water 8-27-96 X X X X X 

water 8-28-96 X 

water 8-28-96 X 

water 8-28-96 X X X X X 

FD water 8-27-96 X X X X X 

FD water 8-28-96 X X X X X 

MS water 8-27-96 X X x : X X 1 

MSD water 8-27-96 X I X I X X X 

TB = Trip Blank, A = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF029 VALIDATION SAMPLE TABLE LDC#: 1989A 

Project Name: NAS Whiiing Field Parameters/Analytical Method Job& 8532-2C 

OC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

i 3TO2301 RCO9200 1 TB water 9-9-96 X 

13G00101 RC092002 water 9-9-96 X X X X X 

l3G00102 AC092003 water 9-9-96 X X X X X 

13G00201 RC092004 water g-10-96 X X X X X 

13G00103 RC092005 water g-10-96 X X X X X 

14G00201 RC092006 water 9-10-96 X X X X X 

14GOOlOl RC092007 water 9-1 I-96 X X X X X 

13R01701 RC092008 R water 9-1 l-96 X X X X X 

14G00101D RC092009 FD water 9-1 l-96 X X X X X 

3G00103F RC0920 10 water g-10-96 X 

6TO240 1 RCO920il TB water 9-l 2-96 X 

6G00901 RCO92012 water g-12-96 X X X X X 

6GOO904 RC092013 water 9-12-96 X X X X X 

6G00902 RC092014 water 9-13-96 X X X X X 

6G00903 RCO92015 waier 9-13-96 X X X X X 

6G00903F RC092016 water 9-13-96 x 

4GOOlOiMS RCO92007MS MS water 9-1 l-96 X X X X X 

4G00101 MSD . RCO92007MSD MSD water 9-1 l-96 X X X X X 

Trip Blank. R = Rimate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



SDG#: WFO30 

Project Name: NAS Whiting Field 

I I I 

Client ID # I Lab ID # 1 :ie 1 Matrix 

36TO2501 RC121001 

j6G00801 RC121002 

56G00802 RCl21003 

TB water 

water 

water 

56G00803 

j6G00804 

RCl21004 

RCl21005 

water 

water 

36G00602 

s6G00601 

j6G00603 

;6G00804F 

j6R01801 

j6G00601 D 

j6TO2601 

RCl21006 

RCl21007 

RCl21008 

RC121009 

RC121010 

RC121011 

RCl21012 

FD 

TB 

water 

water 

water 

water 

water 

water 

water 

36GOO604 

j6G02201 

36GO2202 

36GO2203 

36002203D 

j6G0060lMS 

RCl21013 

RCl21014 

RCl21015 

RCl21016 

RCl21017 

RCl21007MS 

FD 

MS 

water 

water 

water 

water 

water 

water 

6G00601 MSD i RCl21007MSD i MSD 1 water 

Parameters/Analytical Method 

Date 
Zollected VOA SVOA 

9-16-96 X 

9-16-96 X X 

9-16-96 X x 

g-17-96 X X 

9- 17-96 X X 

9-17-96 X X 

9- 18-96 X X 

9- 18-96 X X 

9-l 7-96 

9-18-96 X X 

9-18-96 X x 

9-19-96 X 

g-19-96 X X 

g-19-96 X X 

g-19-96 X X 

g-20-96 X X 

g-20-96 X X 

g-18-96 X X 

9-l 8-96 xx 

Pesticides 
/PCBs 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Job#: 8532-20 

Cyanide 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 

A-11 



Table 1 

- . ..- 

SDG#: WF03 1 VALIDATION SAMPLE TABLE LDC#: 2031A 

Project Name: NAS Whiting Field 

3GOO301 D 

5GOlOOlMS 

5GOlOOl MSD 

5G01001DlJP 

MB958007 

M0928007MS 

MB928007MSD 

MB928007DUP 

FD 

MS 

MSD 

DUP 

water 

water 

water 

water 

Pmvneters/Analylical Method Job#: 8532-20 

Date Pesticides 
:ollected VOA SVOA IPCBS Metals Cyanide 

9-23-96 X 

9-23-96 X X X X X 

9-23-96 X X X X X 

9-24-96 X X X X X 

9-24-96 X X X X X 

9-24-96 X X X X X 

9-25-96 X X X X X 

9-25-96 X X X X X 

9-25-96 X 

9-23-96 X 

9-24-96 X 

9-25-96 X X X X X 

9-25-96 X X X X X 

9-26-96 X 

9-26-96 X X X X X 

9-26-96 X X X X X 

9-26-96 X X X X X 

9-27-96 X X X X X 

9-27-96 X X X X X 

9-27-96 X X X X X 

9-25-96 X X X X X 

9-25-96 X X X 

9-25-96 X X 

= Trip Blank, R = Ainsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

‘1-12 
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SDG#: WFO31B VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field 

I I I 

Client ID # Lab ID # 

DSGOI 002 MC447001 

QC 

Type Matrix 

water 

16T04001 MC447002 TB water 

Date 
Collected 

11-21-96 

Parameters/Analytical Method 

VOA SVOA 
(CLP-1.9) (CLP-1.9) 

X X 

Job#: 7560-32 

Pesticides 
/PCBs Metals 

(CLP-1.9) (CLP-2.1) Cyanide 

X X X 
I 

11-21-96 X I I I I 

TB = Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 

A-13 



Table I 

-._--. -.-. 

SDG#: WF032 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

36T02QOl MC01 1001 

33GOO401 MC01 1002 

36G00102 MC01 1003 

36GOOlOl MC01 1004 

36GOO301 MC01 1005 

36R02001 MC01 1006 

29G00501 MC01 1007 

29G00501 D MC01 1006 

29T03001 MC037001 

Z9GOOlOl MC037002 

56GOi 201 MC037003 

36G00102 MC037004 

BG00501 MS MC01 1007MS 

?9G00501 MSD MC0 t 1007MSD 

BG0050 t DUP MC01 1007DUP 

VALIDATION SAMPLE TABLE LDC#: 2046A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA IPCBS 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 9-30-96 X 

water g-30-96 X X X X X 

water 10-l-96 X X X X X 

water 10-t-96 X X X X X 

water 1 O-2-96 X X X X X 

R water 1 O-2-96 X X X X X 

water 1 O-2-96 X X X X X 

FD water 1 O-2-96 X X X X X 

TB water 1 O-3-96 X 

water i O-3-96 X X X X X 

water 1 O-3-96 X X X X X 

water 10-4-96 X X X X X 

MS water 1 O-2-96 X X X X X 

MSD waler 1 O-2-96 X X X 

DUP water 1 O-2-96 X X 

‘,? Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Ouplicate, OUP = Duplicate 
1 +J 



SDG#: WF033 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

29T03101 MC085001 

26G00401 MC085002 

!6G00301 MC085003 

36G00202 MC085004 

?9G00201 MC085005 

56G01901 MC085006 

56R02101 MC085007 

36TO3201 MC1 18001 

j8G00201 MC 118002 

j6G002010 MC 118003 

)7GOOlOl MC1 18004 

lOGOO501 MC 118005 

16G00301 MCI 18006 

j6G00201 MS MCI 18002MS 

i6G00201 MSD MC118002MSD 

i8GOO201DUP MC1 18002DUP 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
OC Date VOA SVOA IPCBS 

We Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-7-96 X 

water 1 O-7-96 X X X X X 

water 10-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-9-96 X X X X X 

R water 1 O-9-96 X X X X X 

TB water 1 O-1 O-96 X 

water 1 O-9-96 X X X X X 

FD water 1 O-9-96 X X X X X 

water 10-10-96 X X X X X 

water lo- 1 O-96 X X X X X 

water IO-1 l-96 X X X X X 

MS water 1 O-9-96 X X X X X 

MSD waler 1 O-9-96 X X X 

DUP water 1 O-9-96 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO34 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

36TO330 1 MC153001 

j6G02001 MC153002 

36G00302 MC153003 

56GOt801 MC1 53004 

30G00301 MC153005 

30GOO401 MC1 53006 

S6R0220 1 MC153007 

30GO030 1 D MC153008 

56T03401 MC1 76001 

36GOllOl MC 176002 

36001301 MC 176003 

36G00501 MC 176004 

36G00501 F MC 176005 

30G00301 MS MC153005MS 

3OG00301 MSD MC153005MSD 

;OG00301 DUP MC153005DUP 

VALIDATION SAMPLE TABLE LDC#: 207OA 

PRrameters/AnAlyticRI Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA JPCBS 

We Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 10-14-96 X 

water 10-14-96 X X X X X 

water 10-15-96 X X X X X 

water 1 O- 16-96 X X X X X 

water lo- 16-96 X X X X X 

water 10-16.96 X X X X X 

R water lo- 16-96 X X X X X 

FD water 10-16-96 X X X X X 

Tl3 water 10-17-96 X 

water 10-17-96 X X X X X 

water 10-17-96 X X X X X 

water 1 O- 10-96 X X X X X 

water 1 O- 18-96 X 

MS water 10-16-96 X X X X X 

MSD water 1 O-1 6-96 X X X 

DUP water 10-16-96 X X 

:,) Trip Blank, R = Rinsate. SS = Source Blank. FD = Field Duplicate, MS = Matrix%Spike. MSD = Matrix Spike Duplicate. DUP = Duplicate 
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SDG#: WF035 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

;6TO3501 MC214001 

i6G00401 MC214002 

;6G01601 MC214003 

i6GOt 501 MC214004 

i6G01701 MC214005 

i6R02301 MC214006 

;6G01701D MC214007 

L6TO360 1 MC23 100 1 

i6G00101 MC23 1002 

1SG00101 MC231003 

~6G01001 MC23 1004 

i6G01701MS MC214005MS 

~6G01701MSD MC214005MSD 

16G0170tDUP MC214005DUP 

VALIDATION SAMPLE TABLE ‘-‘LDC#: 2076A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Dale VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

Tf3 water 10-21-96 X 

water 10-21-96 X X X X X 

water 1 O-22-96 X X X X X 

water 1 O-2296 X X X X X 

water 1 O-23-96 X X X X X 

R water 1 O-23-96 X X X X X 

FD water 1 O-23-96 X X X X X 

Tl3 water 1 O-24-96 X 

water 1 O-24-96 X X X X X 

water 1 O-24-96 X X X X X 

water 1 O-25-96 X X X X X 

MS water 1 O-23-96 X X X X X 

MS0 water 1 O-23-96 X x X 

DUP water 1 O-23-96 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

---. . 

SDG#: WFO36 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

66TO3701 MC262001 

66GOO701 MC262002 

54600201 MC262003 

54GOOlOl MC262004 

31G00201 MC262005 

31G00201F MC262006 

54R02401 MC262007 

54GOOiOlD MC262006 

31TO3601 MC26400 1 

31G00301 MC264002 

31600402 MC264003 

3lG00403 MC264004 

54GOOlOiMS MC262004MS 

54GOOlOl MSD MC262004MSD 

54GOOlOlDUP MC262004DUP 

VALIDATION SAMPLE TABLE LDC#: 2077A 

Parameters/Analytical Method Job#: 6532-20 

Pesticides 
QC Dale VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-28-96 X 

water 1 O-29-96 X X x X X 

water 10-299-96 X X X X X 

water 1 o-30-96 x X X X X 

water 1 o-30-96 x X X X X 

water 10-30-96 X 

R water 10-30-96 X X X X X 

FD water 1030.96 X X X X X 

TB water 10-31-96 X 

water 1 O-3 l-96 X X X X X 

water 1 o-3 l-96 X X X X X 

wafer 11-t-96 X X X X X 

MS water 1 o-30-96 X X X X X 

MSD water 1 o-30-96 X X X 

DUP water 1 o-30-96 X X 

-Y= Trip Blank. R = Rinsate, SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF037 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

I 5TO390 1 MC424001 

I5GOO502 MC424002 

I5GOO503 MC424003 

I6GOO202 MC424004 

I6GOO203 MC424005 

I5600602 MC424006 

l5G00803 MC424007 

I5G00803D MC424008 

15R02501 MC424009 

‘5FOO201 MC424010 

‘6G00702 MC448001 

6GOO703 MC448002 

‘6600403 MC448003 

6TO4001 MC448004 

‘5GOO803MS MC424007MS 

5G00803MSD MC424007MSD 

OC 

Type 

TB 

FD 

R 

TB 

MS 

MSD 

_ - 
VALIDATION SAMPLE TABLE ‘-LDC#: 2071A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
Date VOA SVOA /PCBs 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

water 1 t-18-96 X 

water 1 l-18-96 X 

water I l-18-96 X 

water t l-19-96 X 

water 1 l-19-96 X 

water 1 l-20-96 X 

water 1 l-20-96 X 

water 1 l-20-96 X 

water 1 t-20-96 X 

water t f-20-96 X X X X X 

water 1 l-21-96 X 

water 1 I-21-96 X 

water 1 l-22-96 X 

water t l-21-96 X 

water 1 i-20-96 X 

water 1 l-20-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO38 

Project Name: NAS Whiting Field 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 2099A 

Job#: 7560-32 

Client ID # Lab ID # 
VOA 

(CLP-1.9) 

36TO4101 MC687001 TB water 12-l 7-96 X 

36BOOi 01 MC687002 soil 

~6BOO102 MC687003 soil 1 12-17-96 1 X 

12-17-96 X 
I 

16800103 MC687004 soil 
1 I I 

I Z- 17-96 X 
I 

~6BOO201 1 MC687005 1 I soil 1 12-17-96 I X 

~6800202 

!6800203 

16800301 

f6800302 

16i300303 

16B00303D 

l6BOO401 

i6B00401DL 

16800402 

16BOO403 

16BOO403D 

l6R02601 

16B00303MS 

MC68701 1 

MC68701 2 

MC68701 2DL 

MC607013 

MC687014 

MC687015 

MC687016 

MC68701 1 MS 

FD 

FD 

R 

MS 

soil 

soil 

soil 

soil 

sol1 

soil 

water 

soil 

:6800303MSD MC68701 1MSD MSD soil 

12-l 7-96 X 
I 

12-17-96 1 X 

I 12- 17-96 X 

12-17-96 I X 

12-l 7-96 X 

12-i 7-96 X 

12-l 8-96 X 

12-l 8-96 X 

12- 18-96 X 

12-18-96 X 

12-l 8-96 X 

12-l 8-96 X 

12- t 7-96 X 

*T Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP 7 Duplicate 
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SDG#: WFO39 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

35TO4201 MC698001 

~5BOOlOl MC698002 

35800102 MC698003 

35800102DL MC698003DL 

35BOOlO3 MC698004 

35BOO104 MC698005 

35800105 MC698006 

35800106 MC698007 

35800201 MC698008 

85800202 MC698009 

)5800203 MC696010 

15A02701 MC69801 1 

15800301 MC69801 2 

15800302 MC69801 3 

l5BOO303 MC698014 

lSB00302D MC698015 

15BOO203D MC69801 6 

15B00203MS MC6980lOMS 

15B00203MSO MC69801 OMSD 

QC 

Type 

TB 

R 

FD 

FD 

MS 

, MS0 

VALIDATION SAMPLE TABLE LOW: 2102/I 

Parameters/Analytical Method Job#: 7560-32 

Date VOA 
Matrix Collected (CLP-1.9) 

water 12.19-96 X 

soil 12-20-96 X 

soil 12-20-96 X 

soil 12-20-96 X 

soil 12-20-96 X 

soil 12-20-96 X 

soil 12-20-96 X 

soil 12-2 l-96 X 

soil 12-2 l-96 X 

soil 12-2 l-96 X 

soil 12-2 l-96 X 

water 12-21-96 X 

soil 12-21-96 X 

soil 12-21-96 X 

soil 12-21-96 X 

soil 12-21-96 X 

soil 12-2 l-96 X 

soil 12-21-96 X 

soil 12-21-96 X 

TB = Trip Blank, A = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO40 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

35T04301 MC783001 

35800401 MC783002 

35800402 MC783003 

35800403 MC783004 

35800501 MC783005 

35800501 DL MC783005OL 

35800502 MC783006 

35800503 MC783007 

35800201 MC783008 

15800202 MC783009 

)5800203 MC783010 

%5BOOlOl MC78301 1 

s5800102 MC7830 12 

$5800103 MC78301 3 

15800301 MC783014 

I5800302 MC783015 

15800303 MC783016 

l5R02801 MC78301 7 

l5B00203D MC78301 8 

l5800103D MC783019 

15B00203MS MC78301 OMS 

l5800203MSD MC783010MSD 

QC 

TYPO 

TB 

R 

FD 

FD 

MS 

MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 212OA 

Parameters/Analytical Method Job#: 7560-32 

Date VOA 
Matrix Collected (CLP-1.9) 

water l-7-97 X 

soil l-7-97 X 

soil l-7-97 X 

soil t -7-97 X 

SOil 1-7-97 X 

soil l-7-97 X 

soil I-7-97 X 

soil l-7-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil t-8-97 X 

soil 1-8-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil I-9-97 X 

soil l-9-97 X 

soil l-9-97 X 

water l-9-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil l-8-97 X 

y? Trip Blank, R = Rinsate, SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate. DtJP = Duplicate 
i 
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SDG#: WFO41 VALIDATION SAMPLE TABLE XDC#: 2323A 

Project Name: NAS Whiiing 

Client ID # 

15T04501 

Lab ID # 

MD908001 

15FOO301 1 MD908002 

l5GOOlOlDRE MD908005RE 

15G00103 MD908006 

15G00103F MD908007 

15GOO102 MD908008 

17G00102 MD908009 

17TO4601 MD92600 1 

I6Goolot MD926002 

16GOOlolF MD926003 

17G00101 MD926004 

l6G00102 MD926005 

6G00102RE MD926005RE 

6G00103 MD926006 

6G00103RE MD926006RE 

jG00201 F MD950006 

QC 

Type 

TB 

R 

Date 
Matrix Collected 

water 6-l 1-97 

water 6-i 1-97 

water 6-1 l-97 

water 6-l l-97 

---+z+z 
TB I water 1 6-12-97 

I water 1 6-12-97 

I water I 6-12-97 

water 6-12-97 

water 6-13-97 

water 6-13-97 

water 6-13-97 

FD water 6-l 5-97 
I 
I water 1 6-15-97 

water 

water 

6-16-97 

6-l 6-97 

Parameters/Analytical Method 

Pesticides 
VOA SVOA /PCBs Metals 

(1.9) (1.9) (1.9) (2.1) 

X 

X X X X 

X X X X 

X X X X 

X X X X 

X 

X X X X 

X 

X X X X 

X X X X 

X 

X X X X 

X 

X X X X 

X X X X 

X 

X x X X 

X 

X 

X X X X 

X X X X 

. 
X x X X 

X X X X 

X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Tnble 1 

-_ _--. 

SDG#: WFO41 VALIDATION SAMPLE TABLE LDC#: 2323A 

Project Name: NAS Whiing 

I : 

Client ID # I Lab ID # 1 ;ie 1 Matrix 1 Crh)lzzed 

3TO4801 MD985001 

3GOO301 MD985002 

TB water 6-16-97 

water 6- 16-97 

,3G00301 F MD985003 water 6-16-97 
I I 

13G00401 

15G0010lMS 

MD985004 water 6-16-97 

MD908004MS MS water 6-l 1-97 
I 

15GOOlOlMSD MD908004MS.D MSD water 6-l l-97 
I I I 

15GOOlOlDUP 1 MD908004DUP 1 OUP I water 1 6-11-97 

Parameters/Analytical Method 

VOA 

(1.9) 

X 

X 

SVOA 

(l-9) 

X 

Pesticides 
/PCBs 

(1.9) 

X 

Metals 

(2.1) 

X 

X 

X X X X 

X X X X 

X X X 

1 x 

-77 Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

) ‘~4 
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SDG#: WF042 VALRJATION SAYMPLE TABLE 

Pto]ect Name: NAS Whiting Parameters/Analytical Method 

Client ID # Lab ID # 
QC 

We Matrix 

15TO4901 ME007001 TB 

15GOO301 ME007002 

15G00901 / ME007003 

15G00902 ME007004 

)5GOO902D ME007005 FD 

15R03101 ME007006 R 

15T05001 ME021001 

15GOtOOl ME021002 

)5G01002 ME021003 

15G00902MS ME007004MS MS 

)5G00902MSD ME007004MSD MSD 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

Date VOA 
Collecled (1.9) 

6-16-97 X 

6-17-97 X 

6-t 8-97 X 

6-19-97 X 

6-19-97 X 

6- 17-97 X 

6-20-97 X 

6-20-97 X 

6-20-97 X 

6- 19-97 X 

6-19-97 X - 

TB = Trip Blank, A = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF043 VALIDATION SAMPLE TABLE LDC#: 231E.A 

Project Name: NAS Whiting 

~OG00301 

~OGOO401 

6G00802MS 

~5GOO802MSD 

ME087005 

ME087006 

MEO42004MS 

MEC42004MSD 

MS 

MSD 

water 

water 

water 

water - 

Parameters/Analytic81 Method 

Date 
Collected 

VOA 

(1.91 

6-23-97 I X 

6-23-97 X 

6-24-97 X 

6-24-97 X 

6-24-97 X 

6-24-97 X 

6-24-97 X 

6-24-97 X 

6-25-97 X 

6-25-97 X 

6-25-97 X 

6-25-97 X 

6-26-97 X 

6-26-97 X 

6-26-97 X 

6-76-97 X 

6-26-97 X 

6-26-97 X 

6-26-97 X 

6-27-97 X 
-- 

6-27-97 I X 

6-24-97 X 

6-24-97 X 

‘\= Trip Blank, R = Rinsate, SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 
.li:26 



VALIDATION SAMPLE T’ABLE 

PRrRmeterslAnalytical Method 

Dale VOA 
Collected (1.9) 

6-29-97 X 

SDG#: WF044 

Project Name: NAS Whiting 

I 
QC 

We 

TB 

Matrix 

R 6-29-97 X 

6-29-97 X 

water 

water 

water 

;6G00201 ME100003 

16G00101 ME100004 6-29-97 X 

6-30-97 X 

6-30-97 X 

i6G00202 I ME100005 

i6T05601 1 ME1 10001 

6-30-97 X 

6-30-97 X 

i6G01201 

i6GOlZOlD 

ME1 10002 

ME1 10003 FD 

I6G00102 1 ME1 10004 I 

water 

water 

water 7-1-97 X 

7-l-97 X water 

TB I water 

‘6G01301 

6TO5701 

ME 110005 

ME133001 7-2-97 X 

7-7-97 X water 

I water 

6G00401 ME133002 

6G02001 ME1 33003 7-2-97 X 

7-2-97 X 6TO5601 ME135001 

6000603 ME135002 

TB 

6G00603D ME 135003 

6GOO604 ME135004 

6G00601 ME135005 

6GOO602 ME135006 

6G0120lMS ME 110002MS 

FD 

MS 

6G0120lMSD ME1 10002MSD MSD 

water 

water 

water 

water 

water 

water 

water 

water 

7-2-97 X 

7-2-97 X 

7-2-97 X 

7-3-97 X 
_- ~~ 

7-3-97 X 

6-30-97 X 

TB = Trip Blank, A = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFW5 

Project Name: NAS Whiting 

Client ID # Lab ID # 

IWTO5901 ME149001 

~WR03401 ME149002 

IWG00501 ME149003 

IWG00502 ME149004 

IWG00502D ME 149005 

lWGOO503 ME149006 

IWG00503F ME149007 

IWTO600 1 ME159001 

~WGOOlOi ME159002 

)WGOOlOlRE ME159002RE 

IWG00102 ME159003 

>WGOOtOzRE ME1 59003RE 

IWGOOI 03 ME159004 

3WG00103RE ME1 59004RE 

i6T06101 ME175001 

i6G02301 ME1 75002 

6GO2301 RE ME175002RE 

6602302 ME175003 

6GO2303 ME175004 

twTO6201 ME190001 

IWG00302 ME190002 

IWG00302D ME190003 

IWG00303 ME190004 

tWG00301 ME190005 

VALIDATION SAMPLE TABLE LDC#: 2345P 

\ Parameters/Analytical Method 

Pesticides 
OC Date VOA SVOA /PCBs Metals 

We Matrix Collected (1.9) (1.9) (1.9) (2.1) Cyanide 

TB water 7-7-97 X 

R water 7-7-97 X X X X X 

water 7-0-97 X X X X X 

water 7-8-97 X X X X X 

FD water 7-8-97 X X X X X 

water 7-8-97 X X X X X 

water 7-0-97 X 

TB water 7-8-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

TB water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-10-97 X X X X X 

TB water 7-1 o-97 X 

water 7-10-97 X X X X X 

FD water 7-i o-97 X X X X X 

water 7-10-97 X X X X X 

water 7-11-97 X X X X X - 

Blank. R = Rinsate, SB = Source Blank. FD = Fteld Duplicate. MS = Ma++,Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 
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SDG#: WF045 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiling 

crrent ID # Lab ID # 

3WG00301 F ME190006 

3WT06401 ME226001 

3WTo6401 DL ME226001DL 

3WG00401 ME226002 

3WG00201 ME226003 

3WG00502DUP 1 ME149004DUP 

I I 

QC 

Type 

TB 

Dale 
Matrix Collected 

water 7-l i-37 

water 7-14-97 

water 7-14-97 

water 7-14-97 

MSD 

DUP 

water 

water 

7-0-97 

7-0-97 

Parameters/Analytical Method 

Pesticides 
VOA SVOA /PCBs Metals 

(1.9) (1.9) (1.9) (2.1) Cyanlde 

X 

X 

X 

X X X X X 

X X X X X 

X X X X X 

X X X 

X X 

TB = Trip Blank, Fi = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Ouplica@, DUP = Duplicate 
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Table 1 

SDG#: WFo46 

Project Name: NAS Whiting 

Client ID # Lab ID # 

3WTO6.501 ME241001 

31R03301 ME241002 

3lGOOlOl ME241003 

31G001010 ME241004 

3WT06601 ME261001 

31G00401 ME261002 

3 1 GO0402 ME261 003 

31G00403 ME261 004 

31G00301 ME261 005 

3 1 TO670 1 ME305001 

3 1 GO0201 ME305002 

3lGoOtOlMS ME24 1003MS 

31G0010lMSO ME241003MSD 

31GOOlOlDUP ME24 1003DUP 

VALIDATION SAMPLE TABLE LDC#: 2377A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA lPCBs Metals 

Type Matrix Collected (1.9) (1.9) (1.9) (4.0) Cyanide 

TB water 7-15-97 X 

R water 7-15-97 X X X X X 

water 7-15-97 X X X X X 

FD water 7-15-97 X X X X X 

TB water 7-16-97 X 

water 7-16-97 X X X X X 

water 7-t 6-97 X 

water 7- t6-97 X 

water 7-16-97 X 

TB water 7-21-97 X 

water 7-21-97 X 

MS water 7-15-97 X X X X 

MSD water 7-15-97 X X X 

DUP water 7-15-97 X 

I- - Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Ma *“u,Spike. MSD = Matrix Spike Duplicate, DUP - Duplicate 
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SDG#: WF047 VALIDATION SAMPLE TABLE -hC#: 2346A 

Parameters/Analytical Method 

VOA ’ 
OLVOl .O 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

Metals 

(2.1) 

X 

X 

X 

X 

X 

Project Name: NAS Whiting 

I 
Date 

Collected 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-17-97 

7- 15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-15-97 

7-16-97 

7-16-97 

7-l 6-97 

QC 

Type Matrix 

water 

Client ID # 

39WO28 

Lab ID # 

ME243001 
I 

water 39wo27 I ME243002 

39wo24 I ME243003 water 

water 39wo32 ME243004 
I 

39wo34 I ME243005 water 

water 39W034D ME243006 
I 

19wo31 1 ME243007 water 

water $TOR-BLK ME243008 
I 

water 19TlOOOl 1 ME244001 

water ~9WOOl ME244002 
I 

water l9WOO2 I ME244003 

water 19woo3 ME244004 
I 

water s9woo4 1 ME244005 
I 

water l9WOO5 ME244006 
I 

-~ 
water l9WOO6 ME244007 

I 
water 

water 

19woo7 ME244008 

t9WOOB ME244069 

l9WOf4 1 ME267001 water 

water 

water 

l9WO15 ME267002 
I 

t9WO16 1 ME267003 

9wo12 I ~~ ME267004 water 

water FD 9W012D ME267005 

water 

water 

9wo13 ME267006 
I 

BWOl7 ME267007 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, OUP = Duplicate 
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Table 1 

. _ -... . 

SOG#: WI=047 

Project Name: NAS Whiting 

Client IO # Lab ID # 

3TOR-BLK2 ME267008 

39Wo34MS ME243005MS 

s9W034MSD ME243005MSD 

39W034DUP ME243005DUP 

QC 

Type 

MS 

MSD 

DUP 

VALIDATION SAMPLE TABLE LOC#: 2346A 

Perameters/Analytical Method 

Date VOA Metals 
Matrix Collected OLVOl .o (2.1) 

water 7-18-97 X 

water 7-15-97 X x 

water 7-15-97 X 

water 7-15-97 X 

P Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

1-32 
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b 

1 

SDG#: WFO48 

Project Name: NAS Whiting 

Client IO # Lab ID # 

390002 ME245001 

39DOOi ME245002 

39DOO7 ME245003 

390023 ME264001 

390026 ME264002 

390016 ME264003 

390013 ME264004 

39D019 ME264005 

390018 ME264006 

39DOi BD ME264007 

390022 ME264008 

39RO3401 ME264009 

39D018MS ME264006MS 

390018MSD ME264006MSD 

-’ 

-_-.. 

Tc ‘) r 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

QC Date VOA 

Type Matrix Collected (1.9) 

soil 7-15-97 X 

soil 7-15-97 X 

soil 7-15-97 X 

soil 7-16-97 X 

soil 7-16-97 X 

soil 7- 16-97 X 

soil 7-16-97 X 

soil 7-17-97 X 

soil 7-17-97 X 

FD soil 7-t 7-97 X 

soil 7- 17-97 X 

R waler 7-16-97 X 

MS soil 7-17-97 X 

MSD soil 7-17-97 X 

TB = Trip Blank, R = Ainsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SOG#: WF049 

Project Name: NAS Whiting 

Client ID # Lab ID # 

39T10201 ME262001 

39wo23 ME262002 

39WO26 ME262003 

39wo25 ME262004 

39wo29 ME262005 

39wo30 ME262006 

39UOOl ME262007 

39WO18 ME263001 

39wo19 ME263002 

39wo20 ME263003 

39wo21 ME263004 

39Wo21 D ME263005 

39wo22 ME263006 

59T10401 ME263007 

39WO2 1 MS ME263004MS 

19W021MSD ME263004MSD 

QC 

We 

TB 

FD 

TB 

MS 

MSD 

VALIDATION SAMPLE TABLE LDC#: 2347A 

Parameters/Analytical Method 

Date VOA SVOA 
Matrix Collected (1-Y s -9) 

water 7-15-97 X 

water 7-l 6-97 X 

water 7-16-97 X 

water 7-16-97 X 

water 7-16-97 X 

water 7-16-97 X 

water 7-16-97 X X 

water 7-17-97 X 

waler 7-l 7-97 X 

water 7-17-97 X 

water 7-17-97 X 

water 7-17-97 X 

water 7-17-97 X 

water 7-17-97 X 

water 7-l 7-97 X 

water 7-17-97 X 

‘\ 

i Trip Blank, R = &n&e, SB = Source Blank. FD = Field Duplicate, MS = Mat riv Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 

’ 2 I$4 
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LDC#: 236OP VALlDATlON SAMPLE TABLE SDG#: WFO6t 

Param&rs/Analyticat Method project Name: NAS Whiting 

Metals VOA OC Date 
W-P) Lab ID # Type Matrix Collected (1.9) Client ID # 

X 16T06601 

‘6RO3501 

6G00401 

16G00401D 

16GOO402 

ME306001 

ME306002 

ME306003 

ME306004 

ME306005 

TB 

R 

FD 

water 7-21-97 

X water 7-21-97 

X water 7-22-97 

X water 7-22-97 

X 

6000403 

l6T06901 

ME306006 

ME322001 

water 

TB 

7-22-97 

water 7-22-97 X 

X water 7-22-97 

X 16600302 

6600303 

16600202 

i6GOO203 

6TO700 1 

l6G0060t 

I 6G00601 F 

6GOO602 

6R03601 

I 6600304 

6G00304F 

6G00301 

6G00101 

6r,~O!Clt!3 

6T07101 

ME322002 

ME322003 

ME322004 

ME322005 

ME340001 

ME340002 

ME340003 

ME340004 

MW340005 

ME340006 

ME340007 

ME340006 

ME340009 

6G00702DL 

ME34001 0 

ME346001 

ME340002 

l-B 

R 

1 ME348002DL 

FD 

TB 

water 7-22-97 

X X water 7-22-97 

X 7-23-97 X water 

X 7-23,97 X water 

water 7-23-97 X 

X X water 7-23-97 

X water 7-23-97 

X 7-23-97 X water 

X water 7-23-97 

X 7-24-97 X water 

X water T-24-97 

X X water 7-24-97 

X T-24-97 X water 

X X water 7-24-97 

X water T-25-97 

X 

1 7-25-97 X I water 

TB = Trip Blank. R = RinSate, SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-35 



Table 1 

SDG#: WFOSI VALIDATION SAMPLE TABLE LDC#: 2360A 

~ 16G00703DL ME346003DL water 7-25-97 X 

~ 16G00701 ME346004 water 7-25-97 X X 

~16G0040lMS 

,16G0040iMSD 

ME306003MS 

ME306003MSD 

MS 

MSD 

water 

water 

7-22-97 

7-22-97 

Parameters/Analytical Method 

VOA Metals 

(1.9) w-v 

X I X 

x 

X 

= Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

j ‘. @6 
#/ 
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-=a -. _ 

SDG#: WF052 -jC#: 2354A 

Project Name: NAS Whiting Parameters/Analytical Method 

Date 
Collected 

7-25-97 

7-25-97 

VOA 
(OLVOl .O) 

X 

X 

7-25-97 I X 

7-25-97 I X 

7-25-97 X 

7-25-97 X 

7-26-97 X 

7-25-97 X 

7-25-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-37 



SDG#: WFO53 

project Name: NAS Whiting 

Lab ID # Client ID # 

15T07201 ME367001 

15R03701 

15G00601 

QC 

TYPO 

TB 

Table I 

LDC#: 23&l/’ VALIDATION SAMPLE TABLE 

pe,mneters/AnalyticaI Method 

Metals VOA Date 

(2.1) Matrix Collected (1.9) 

7-27-97 X water 

X X 

l5G00602 

15G00602D 

510730 1 

I5G00201 

15GOOlOl 

ME367002 

ME367003 

5G00202 

l5G00203 

I5T07401 

5G00301 

15600302 

I5G00701 

5GOO702 

,5TO7501 

I5G00401 

5G0070.3 

ME367004 

ME367005 

ME377001 

ME377002 

ME377003 

R water 7-27-97 

X X water 7-27-97 

X X 

ME377004 

ME377005 

ME39000 1 

ME390002 

ME390003 

ME390004 

ME390005 

ME404001 

ME404002 

ME404003 

FD 

TB 

water 7-27-97 

X X water 7-27-97 

water 7-20-97 X 

X water 7-20-97 X 

X 7-20-97 X water 

X 

5G00703D 

15G00501 

‘5G00501F 

5000502 

I5600503 

‘5Goo602MS 

ME404004 

ME404005 

ME404006 

ME404007 

ME404006 

ME367004MS 

water 7-29-97 X 

X 7-29-97 X water 

7-29-97 X TB water 

X 7-29-97 X water 

X X water 7-29-97 

X water T-30-97 X 

X T-30-97 X water 

TB water 7-30-97 X 

X 7-30-97 X water 

X X water 730-97 

X X FD 

MS 

water T-30-97 

X X water 7-31-97 

X water 7-3 l-97 

X water 7-3 l-97 X 

X 7-31-97 X water 

X X water 7-27-97 

‘7 Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = ,Jatrjx Spike, MSD = Matrix Spike Duplicate. DUP y Duplicate 
. 



SDG#: WF053 VALIDATION SAMPLE TABLE -iDC#: 2384A 

Project Name: NAS Whiting 

Went ID # Lab ID # 
QC 

TYW 

15G00602MSO I ME367004MSD I MS0 

15G00602DUP ME367004DUP DUP 

Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected (1.9) (2-f) 

water 7-27-97 X 

water 7-27-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF054 VALIDATION SAMPLE TABLE LDC#: 2399A 

Project Name: NAS Whiting 

I 

Client ID # Lab ID # 

5TO7601 ME441001 

QC 

We 

TB 

5R03801 ME441005 R 

5600803 ME44 1006 

5600303 ME441007 

IOTO7701 ME450001 TB 

IOR ME450002 R 

IOG00302 ME450003 

Matrix 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

Parameters/Analytical Method 

Date 
Collected 

0-4-97 

8-4-97 

8-4-97 

a-4-97 

0-5-97 

8-5-97 

8-5-97 

8-S-97 

8-6-97 

8-6-97 

8-4-97 

0-4-97 

0-4-97 

VOA 

(1.9) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

(2.1) 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

‘:= Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

/’ -40 
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SDG#: WF055 

Project Name: NAS Whiting 

Client ID # Lab ID # 

XVTO800 1 MF004001 

)WRO4101 MF004002 

IWG00401 MF004003 

IWG00401 D MFoO4004 

13R04201 MFOO4005 

3G0040 1 MF004006 

IWG00401MS MF004003MS 

IWG00401 MSD MF004003MSD 

QC 

Type 

TE 

R 

F? 

MS 

MSD 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

Date WOA 
Matrix Collected U-9) 

water 1 o-27-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

water 1 O-28-97 X 

water 1 O-28-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-41 



Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

I,,, Compound Rearon 

40 re,ecreo resu11s 

Jo rqected results 

40 relected results 

Uo rqected results 

‘40 rqected resuks 

‘Jo rejected results 

uo re,ectec results 

vo rqected results 

lo rejected results 

do rejected results 

lo rejected renrlts 

Jo rqected results 

40 rqected results 

Jo rqected results 

Jo rqected results 

!-Butancne 

&Butenone 

a-Butanone 

bButanone 

2-Butanone 

2.Butanone 

No rqected results 

No rejected results 

No rejected results 

No rqected results 

No rqected results 

No rqected results 

No rqected results 

No relected results 

uo retected results 

No rqected results 

No rejected results 

No rqected reNltS 

No rejected results 

No rqecled results 

No rejected restllts 

No rejected results 

No reiected results 

No rqected results 

No relected results 

Heptachlor epoxlde 

Heptachlor epotide 

No rejected results 

No rqected results 

No rejected results 

No rqected results 

No reletted results 

No rejected results 

No rejected results 

No repcted reSUltS 

No rqected results 

Fraction Sample 

WFO22 

k WFO23 

Ii 

WF024 WF024 

E 

WF025 

Jolatlles 

Semlvolatlles 

Pestlades & PCBS 

Volatlles 
smwlatiles 

Pesttcfdes f. PCBS 

Volatlles 

Semwolatiles 

Jesbades a PCBS 

~olatlles 
jemwolat~le.5 I: 
Pestlades & PCBs 

Volatlles 

Semwolatlles 

Pestlades & PCBs 

A!I sampieS 

A!, samples 

A:1 samolef 

All samolec 

All Sar??pleS 

All ~amo!eS 

Ail UI+IO!ES 

All samoleS 

Ail zamoles 

Ail samples 

All samples 

All samoles 

I 
All Samples 

All Samples 

All Samples 

16G00501 

16G00501 D 

16ROlSOl 

66602101 

666302103 

66T02001 

lnltiel 6 ConbnU!ng CallbratlOn 

FW 

Semlvolatlles 

PeStladeS 6 PC65 

Volatlles 

Semlvolatlles 

PeStlcldeS a PC& 

All samples 

Ail samDIes 

I 
All samples 

All Samples 

All samples 

Valetlies 

Semwolatlles 

Pesticiaes 8 PCBS 

All samples 

All Samples 

All samDIeS 

WF03 I I 
Volatlles 

Semlvolafdes 

Pestlcloes B PCBS 

All samples 

Ail samples 

All samoles 

VOlatrleS 
Semivolatiler l-iii% 

PestICldeS 8 PCBS All samples 

I/ WFO316 

WF032 WF032 

Lx 
WFO33 

1 

Volatlles 

Sem~volatiies 

Pestlades & PCBS 

volatlles 

Semwolatlles 

All sampIeS 

All samples 

All samples 

All samples 

All samples 

Target compound ldentkation (Rl PeStlcldeS & PCBS 2960050 1 

29GOO501 D 

Volatlles 

Semwolatlles 

Pesticides a PCBS 

All samples 

All Samples 

All samples 

Volatlles 

Semwolatiles 

PesUctdes & PC& 

All samples 

All samples 

All Samples 

Volables 

.5emwolatlles 

Pestlades a PCBs 

All Samples 

All samples 

All samples 
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Summary of Rejected Data (Organics) 
Groundwater and Subsurtace Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

SDG FG3CtiO0 

WFO36 Volatlles 

Semwolat~les 

Pesttcldes fi PCBS 

WFO37 VDlatlleS 
Semlvolatlles 

Pestlades 8 PCBS 

VP039 Volatlles 

1 
WFO40 

WI=04 1 

Volatiles 

Volatlles 

Semwolatiles 

NF048 Volatlles 

sample 

411 SamDIeS 

411 samples 

411 samples 

411 sam5les 

$11 samples No rqected results 

411 samoles 

411 samples 

All samples 

All samples 

Ail samDIeS 

All samples 

All samples 

All samples 

39TlOOOl 

39WOOl 

39woo2 

39woo5 

39woo4 

39woo5 

39WOO6 

39woo7 

39WOOE 

39wo12 

39WO12D 

39WO13 

39WOi 4 

39WOlS 

39WOi 6 

39wo17 

39WOZC 

39wo27 

39WOZE 

39WO31 

39wo32 

39WO3A 

39W034D 

STOR BLK 

STOR:BLK2 

All samples 

Compound Reason 

Vo rqectec results 

ND feleCte0 reSUltS 

No teiected results 

No revxted results 

NO rqecteo leSUl75 

No rep-ted leSUItS 

No re,eCted reSUltS ------ 

No rejected results 

No rqected results 

No rqected results 

NO rejected results 

No rqected results 

htial & Contmumg Caltbratlon 

Acetone 8 PButanone 

Acetone & 2-Butanone 

Acetone 8. 2-Butanone 

Acetone 8 2.Butanone 

Acetone 8 2-Butanone 

Acetone B 2-Butanone 

Acetone 8 2.Butanone 

2.Butanone 

Acetone 8 P-ButanOne 

Acetone B 2.Butanone 

Acetone 8. 2-Butanone 

Acetone a 2-Butanme 

Acetone B PButanone 

Acetone & P-Butanone 

Acetone & 2-Butanone 

2-Butanone 

2.Butanone 

iiiiiz&:: 1 

ND rqected results 

1 

1 J 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Orgamc Compounds 

SDG 

NF049 

WF049 

WFO51 

WFO52 

WFO53 Volatlles 

WFO54 Volatlles 

WFO55 V0latlleS 

Fraction 

/OldKllS 

;emwoiatlles 

doiatlles 

Voiatiles 

SZVllDk I Compound 

!9:1,2;‘ 

3’:: 013: 

53W316 

39wo19 

34wcizc 

33WO2: 

jQWC21 C 

39wa22 

39wo25 

39wi25 

39WO26 

39WO29 

39wo35 

Al! sarn~,es 

A!1 samples 

39G018 

55GOlQ 

39GO20 

39GOZOD 

39G021 

396025 

3QR10501 

STOFU\rJE BLK 

Al1 samoles 

All samules 

All samples 

Acetone a 2-Euranone 

Acerone & 2.6utanOne 

Acelone 

2&Jtanone 

Acetone B 2-Eutanone 
Acetone S BButanone 

Acetone & 2.Butanone 

Acetone 6 2-6utanone 

Acetone & 2-Butanone 

Acetone & bButanone 

Acetone a a-Butanone 

2.Butanone 

P6utanone 

No rqected results 

No rqected results 

Acetone az-Bumone 
Acetone & PButanone 

Acetone a 2-Butanone 

Acetone a BButanone 

Acetone a 2.Butanone 

Acetone & 2-Butanone 

Acetone 8 2-Butanone 

Acetone 

No rejected results 

ND repcted results 

No rqected results 

lnnkal 8 Contmuing Calwatlon 
(RR? 



Table III 
Summary~of,Rkjecf&d Diia (Inorganics) 

Ground&w and !%&fa& L%ii~i&<ifi~iii&, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analyter 

SDG I Fraction 

NF022 Ail metals 

Cyanlde 

Sample 

rlo rqected results 

Jo rqened results 

\lo rqected results 

Uo rejected results 

Vo rejected results 

Vo relected results 

NFo23 All metals 
cyaruae 

NF024 Ail metals 

Cyanide 

NF025 All metals 

Cyanide 

NFOPS All metals 

Cyanide 

All samples 
Ail samples 

Vo rqected results 

No rqected results 

No rejected results 

No reiected results 

All samples 

All SamDIes 

All samples 

All samples 
NF027 Ail metals 

Cyanide 

NF026 All metals 

Cvantde 

No reJected results 

No rejected results 
All SamDIeS 

All samples 

No rqected results 

No rqected results 

No rqected results 

No rejected results 

No rqected results 

WFO29 

I 

All metals 

Cvantde 

All sam@es 
All samDIes 

WFO30 All metals 

Cyanide 

WFOJ 1 Al! metals 

Cvanlde 

All samples 

Cyanide hlatrrx spike (XR) OSGOOI 01 
05GOO301 

05G00801 

OSGOO802 

05G0090i 

05GOO902 

05GOtOOI 
C5GOlOOlC 
05G01002 

05R01901 

33630101 

33GOOXll 

33600301 

33600301 D 

33GOO501 

All samples 

All SamDIes 

Cyamde 
Cyanide 

Cyamde 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyamde 

Cyanide 

Cyanlae 

Cyanide 

Cymde 

Cyarude 

Cyanide 

WFO31 B All metals 

Cyanlae 

No rqected results 

No rqected results 

No rqected results 

No rqected results 

No rqected results 

No rejected results 
: 

No tqected results 

No relected results -7-l 

All samples 

All samples 

vVFO32 Al’ metals 

Cyanide 

WFO33 All melals 

Cyanide 

All samples 

All samples 

WFO3C All metals 

Cymde 
All zamples 

All samples 

WF035 All metals 

Cyanade 

All samples 

All samples 

WFO36 All metals Ail samples 

Cvanlde All samples 

No rqected results 

No felected results I II 

No rejected results 

No rqected results 

No rqected results All samples WFO37 All metals 

Cyanide 

WF04 1 All metals 

Cyanide 

Cyanide 

No rqected results 
No rqected results 

15FOO201 

All samples 

All samples 
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Summary of Rejected Data (Inorganics) 
Groundwater and Subsurface Soil Investigation, Phase II6 

NAS Whiting Field. Milton Florida 

>.. 
Inorganic Anslytos ’ .l 

SDG Frectmn Sample I 
A#-laly(e Reason 

WFO45 All metals All ~i7f’n~lef No rqectea results 

Cyanide ANI samDIes No reectea results 

I 

I! WFO46 All metals All samples No rqected results 

Cyanlde All sarmleS No rqected results 

I 

WF047 All metals 

WFO51 All metals 

WF053 All metals 

WFO54 All metals 

All sam~,eS 

A,, samoles 

Ail a.wn~leS 

All SamDIeS 

No nw?cted results 

No rejected results 

No rejected results 

No rejected results 
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Table IV 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

YF022 

NF023 

JFO24 

Client ID 

BKGOOI 01 

02G00301 

15G00701 

Compound 

Volatiles 

Semivolatiles 

4-Chloro-3-methylphenol 

4.Nitrophenol 
2.4~Dinitrotoluene 

Pentachlorophenol 

PesticideslPCBs 

Semivolatiles 

4.Nitrophenol 
2.4-Dinitrotoluene 

Pentachlorophenol 

PesticideslPCBs 

Volatiles 

Semivolatiles 

4-Nitrophenol 
2.4-Dinitrotoluene 

Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 

4-Nitrophenol 
2,4-Dinitrotoluene 

Pentachlorophenol 

Pesticides/PC% 

Organic Compounds 

Criteria 

% Recovery RPD 

/ 
23-97 

1 O-80 

24-96 
9-103 

- I : 

WFO25 

e 

A-47 

1 O-80 
24-96 

g-103 

I . 

% Recovery 

MS 

108 

88 

100 

106 

88 
97 

139 

100 

102 

147 

99 

101 

124 

MS0 

115 

93 

108 

118 

02 

122 

102 

106 

148 

102 
103 

130 

I- 
RPD Qualifier 

None 

J (all detects) 

J (all detects) 
J (all detects) 

J (all detects) 

None 

None 

.I (Al cletects) 

J (all detects) 

J (all cletects) 

None 

None 

J (all detects) 

J (all detects) 

J (all detects) 

None 

None 

J (all defects) 

J (all detects) 

J (all detects) 

None 



Table IV 
Summary of percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD APD Qualifier 

WF026 15600803 Volatiles None 

Semivolatiles 

4-Chloro-3-methylphenol 2397 99 J (all detects) 

4.Nitrophenol 1 O-80 108 114 J (all detects) 

Pentachlorophenol g-103 140 144 J (all detects) 

2.4-Dinitrotoluene 24-96 100 J (all detects) 

Pesticides/PCBs None 

WF027 t 6G00501 Volatiles 

Benzene sil 12 J 

Semivolatiles 
4.Nitrophenol 1 O-80 91 91 J (all detects) 

Pentachlorophenol 9-i 03 to4 104 J (all detects) 

Pesticides/PCBs None 

WF028 12GOOt 01 Volatiles None 

Semivolatiles 

4-Nitrophenol 1 O-80 83 J (all detects) 

Pesticides/PCBs None 

WFO29 14GOOiOt Volatiles None 

Semivolatiles 

4-Nitrophenol 1 O-80 88 91 J (all detects) 

Pentachlorophenol 9-i 03 106 J (all detects) 

Pesticides/PCBs None 

WFO30 66GOO601 Volatiles None 

Semivolatiles 

4-Nitrophenol I o-80 85 a9 J (all detects) 

Pesticides/PCBs EJone 



Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

T 
Client ID 

Criteria % Recovery 

Compound Y/o Recovery RPD MS MSD RPD Qualitier 

None 

50 None 

50 None 

51 None 

58 None 

52 None 

45 J 

56 J 

41 J 

84 J 

52 J 

54 J 

None 

None 

None 

None 

16 None 

None 

None 

None 

37 None 

33 NOX 

34 None 

40 None 

36 None 

95 

44 

Volatiles 

SDG 

05GOt 001 NF031 

Semivolatiles 

Phenol 

2-Chlorophenol 

4.Chloro3methylphenol 

4-Nitrophenol 

Pentachlorophenol 

1.4-Dichlorobenzene 

N-Nitroso-di-n-propylamine 

1.2.4.Trichlorobenzene 

Acenaphthene 

2.4-Dinitrotoluene 

Pyrene 

1 O-00 

Pesticides/PCBs 

Volatiles 

Semivolatiles 

Pesticides/PCBs 

.,b / None 

29GOO50t 

” 
‘C. 
i‘ 

-~~~~ 
Volatiles 

Semivolatiles 

Pesticides/PCBs 
.,,. :: 

Volatiles 
1 ,l Dichloroethene 

83 

cl4 

53i 

128 

528 
538 

531 

Semivolatiles 

4-Nitrophenol 1 O-80 

46-l 18 

Pesticides & PCBs 

IF034 
I 

30G00301 

I 

Volatiles 

Semiiiotatite: 

Acenaphthene 

i.4-Dichlorobenzene 

1.2.4-Trichlorobenzene 

2.4-Dinitrotoluene 

Pyrene 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound 0’0 Recovery RPD MS MSD RPD Qualifier 

WF034 cont. 30G00301 PesticidesiPCBs None 

WF035 66GOf 701 Volatiles None 
Semivolatiles None 

Pesticides/PCBs None 

WF036 54GOOt 01 Volatiles None 

Semivolatiles 

4.Nitrophenol 1 O-80 101 81 None 

1.4.Dichlorobenzene 528 30 J 

1.2.4-Trichlorobenzene 128 36 J 

PesticideslPCBs None 

WF037 15600803 Volatites None 

WFo38 36800303 Volatiles None 

WF039 35800203 Volatiles None 

WFO40 37800203 Volatifes None 

WFO41 35GOOlOl Volatiles None 

Semivolatiles None 

Pesticides & PCBs 

Aldrin 40-f 20 124 121 J (all detects) 

WF042 05800902 Volatiles None 

WFO43 05G00802 Volatiles None 

WF044 66G01201 Volatiles 
Trichforoethene ‘14 40 None 

YFO45 OWG00502 Volatiles None 

Semivolatiles 

4-Nitrophenol 1 O-80 96 109 J (all detects) 

2.4-Dinifrotoluene 24-96 100 J (all detects) 



f 
Table3V 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound 56 Recovery 
L 

RPD MS MSD RPD Qualifier 

OWG00502 WFO45 cont. Pesticides & PCBs 

gamma-BHC 28 28 J J 

24 24 J J 

29 29 J J 

22 22 J J 

keptachlor 

Aldrin 

Dieldrin 

Endrin 

40-l 20 

52.126 

56-121 22 
I 

J 

96 

Volatiles None 

J (all detects) 

31GOOlOt 

Semivolatiles 

4-Nitropt,enol 

Pesticides & PCBs 

Endrin 56-121 J (ail detects) 

None 

None 

Volatiles WF047 

WF048 390018 Volatiles 

None 

None 

WFO49 

None 

Volatiles 

Semivolatiles 

Volatiles WF051 16G00401 

Volatiles WF052 None 

None 

None 

None 

15G00602 Volatiles 

h/F054 Volatiles 

Volatiles YF055 13G00401 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface SC#! fnyestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

i/F022 

VF022 

/FQ23 

VF024 

NF025 

NF026 

Client ID 

Laboratory ID 
Coliaction Date 

Acetone 

Semlvolatiles 
PesticidesiPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 

Pestlcides!PCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Carbon disulfide 

Semivolatiles 

PesticideslPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semwolattles 

Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 
1 ,2-Dichloroethene (total) 

Chlorobenzene 
Ethylbenzene 

I .4-Dlchlorobenzene 

Naphthalene 

Dlethylphthalate 

PesttcideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
P-Butanone 
Trichloroethene 

Bfs(2-ethylhexyl)phthalate 

4.4’-DDT 

Organic Compounds 

BKGOOl 01 

RB050003 

7,‘16196 

ND 

ND 
ND 

01 GO01 02 

RB873008 

7/l 9196 

4 ug/L 

ND 

ND 

02GQ0301 
RB887012 

7/24l96 

ND 

1 ug/L 

ND 

ND 

lSG00701 
RB920009 

7f31 f96 

2 

ND 

ND 

15G00601 

FtB956006 

WI96 

5 ug/L 
1 ugii 

5 ug/L 
1 ou ug/L 

12 ug/L 

4 ug/L 
1 ug/L 

ND 

15G00803 
RB960007 

8/l 4196 

25 ug/L 

7 ug/L 
4 uglL 

2 ud/L 

0.16 ug/L 

BKGOOl 01 D 

RB858004 

7/l 6!96 

8 ug/L 

ND 
ND 

01 GO01 02D 
RB873009 

7119196 

2 ug/L 

ND 

ND 

02G00301 D 
RB007013 

7f2496 

10 ug/L 
ND 

ND 

ND 

iSGOO701 D 
RB920010 

i-/31 P6 

ND 

ND 

ND 

15G00601 D 
FIB956006 

WI96 

8 ug/L 

1 ug/L 

5 q/L 
1 ug/L 

12 ug/L 

4 ug/L 
1 ug/L 

ND 

15G00803D 
RB980000 

a/1 4196 

5 w/L 
IOU ug/L 

4 q/L 

1 q/L 

0.079 ug/L 

RPD 

Not calculable 

67 

Not calculable 

Not calculable 

Not calculable 

46 

0 

0 
Not calculable 

0 

0 
0 

133 
Not calculable 

0 

67 

68 

,’ “L 

A-52 



C 

Table V 
Summary of Relative Percent Differences (RPI?) for-original and Field Duplicate Samples 

Groundwater-6nd SuWurfad& $&;t%+$igation, Phase IIB 
NAS Whiting Field, tiilt&n’il&&i 

SDG Orgaw Compounds RPD 
- 

IF026 Client ID 16GOO403 16G00403D 

Laboratory ID RB960020 RB980021 

Collection Date 6/l 6196 8/l 6196 

Acetone 3 ugii 2 ug/L 40 

1.2-Dichloroethene (total) 1 ug!L 2 ug/L 67 

Benzene 600 ug!L 600 uglL 0 

Phenol a ug:‘L 8 ug!L 0 

Naphthalene 1 uglL 2 ug/L 67 

Bis(2-ethylhexyl)phthalate 1 ug/L 1ou ug/L Not calculable 

Pesticides/PCBs ND ND None 

‘FO26 Client ID 16G00403DL 16G00403DDL 

Laboratory ID RB980020DL RB9890021 DL 

Collection Date 0/l 6196 8/l 6196 

Acetone 18 uglL 24 ug/L 29 

Benzene 700 uglL 740 uglL 6 
- 

IF027 Client ID 16G00501 16G00501 D 

Laboratory ID RCOl6009 RCOl6013 

Collection Date 6121 I96 8/21196 

Volatiles ND ND None 

Bis(2-ethyihexyl)phthalate 2 ug/L 1ou uglL Not calculable 

Pesticides/PCBs ND ND None 

VF027 Client ID 09G00301 09600301 D 

Laboratory ID RCOl6019 RCOl6020 

Collection Date 0123196 8123 196 

Acetone 46 uglL 18 uglL 88 

2-Butanone 2 ug/L 1 ou uglL Not calculable 

Semwolatiles ND ND None 

Pestlcides/PCBs ND ND None 

YFO28 Client ID 11 GO0201 11 GO0201 D 

Laboratory ID RC044011 RCO44010 

Collection Date 6/20/96 8/28/96 

Acetone 5 ug/L 11 ug/L 75 

Phenol 4 q/L 6 uglL 40 

Bis(2-ethylhexyl)phthalate 5 ug/L 4 uglL 22 

PesticideslPCBs ND ND None 

UFO28 Client ID 12GOOlOl 12GOOlOlD 

Laboratory ID RC044012 UC04401 7 

Collection Date 8127196 8/27/S6 

Acetone 3 ug/L 6 uglL 67 

Bis(2-ethylhexyl)phthalate 2 uglL 2 uglL 0 

Pesticides/PCBs ND ND Nane 
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Table V 
_ “.). . 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

4FO29 Client ID 14G00101 14GOOlOl D 

Laboratory ID RC092007 RC092009 

Collection Date S/11/96 9/l 1 I96 

Acetone 8 ug/L 4 ug/L 67 

Carbon drsulfide 3 LJg,JL IOU ug/L Not calculable 

Methylene chloride 1 ug.‘L 1ou ug/L Not calculable 

Bls(2-ethylhexyl)phthalate 4 ug.‘L 4 ug/L 0 

PesttcidesiPCBs ND ND None 

VFO30 Client ID 66600601 66GOO601 D 

Laboratory ID RC121007 RC121011 

Collection Date 9/l 0196 9/l 6l96 

Acetone 2 ug/L 8 ugfL 120 

Methylene chloride 2 ugiL IOU ug/L Not calculable 

Bts(2-ethylhexyl)phthalate 2 ug/L 3 ug/L 40 

Pesticides/PCBs ND ND None 

vFO30 Client ID 66GO2203 66G02203D 

Laboratory iD RC121016 RCl21017 

Collection Date 9/20/96 g/20/96 

Acetone 4 uglL 1ou uglL Not calculable 

Brs(2-ethylhexyl)phthalate 2 ug/L IOU ug/L Not calculable 

Pestlcldes/PCBs ND ND None 

YF031 Client ID 05GOlO01 OSGOl 001 D 

Laboratory ID MB928007 MB92601 2 

Collection Date g/25/96 g/25/96 

Volatiles ND ND None 

Semivolatiles ND ND None 

PestlcidesfPCBs ND ND None 
.-. 

NFO31 Client ID 33600301 33GOO301 D 

Laboratory ID MB958006 MB958007 

Collection Date 9127196 9127196 

1 ,l -Dichloroethene 5 uglL 6 ug/L 18 

1.2-Dlchloroethene (total) 4 ug/L 3 ug/L 29 

Tnchloroethene 300 ug/L 300 uglL 0 

Di-n-butylphthalate 1 ug!L 1 ug/L 0 

PesticideslPCBs ND ND None 

. ., 
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Table V 
Summary of Relative Percent Differences (RPD) fqr Original and Field Duplicate Samples 

Groundwater aird sug&f&& g&f1 ,~~&i$~dn, phhse ,,B 

NAS Whiting Field, Milton Florida 

SDG 

VF032 

lyFO33 

NF034 

NF035 

WFO36 

WF037 

WF038 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Semivolatiles 

PesticidesF’CBs 

Client ID 
Laboratory ID 
Collection Date 

Trichloroethene 

Toluene 

Semivolatiles 

PesticideslPCBs 

Client ID 

Laboratory ID 
Collection Date 

1,2-Dichloroethene (total) 

Trichloroethene 

Di-n-butylphthalate 

PesticideWCBs 

Client ID 

Laboratory ID 

Collection Date 

Volatiles 

Di-n-butylphthalate 

PestrcrdeslPCBs 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Diethylphthalate 
Di-n-butylphthalate 

Pesticides/PC& 

Client ID 
Laboratory ID 

Collection Date 

Trichloroethene 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Crganrc Compounds 

29600501 

MC01 1007 

1 O/2/96 

ND 

ND 
ND 

66GOO201 
MC1 18002 

1 O/3/96 

1 ugfL 
1 ug/L 

ND 

ND 

30G00301 
MC153005 

1 O/l 6/96 

31 ug/L 

340 uglL 

2 uglL 

ND 

66G01701 

MC21 4005 

1 O/23/96 

ND 

3 uglL 

ND 

54GOOlOl 
MC262004 

1 O/30/96 

ND 

1 w- 
1 ug/L 

ND 

15GOO803 
MC424007 

11 I20196 

5 ug/L 

36B00303 
MC68701 0 

12/l 7/96 

ND 

29GOO501 D 

MC01 1008 

1 O/2/96 

ND 

ND 

ND 

66G00201 D 
MC1 10003 

1 O/9/96 

1 uglL 

1 UglL 

ND 

ND 

30G00301 D 
MC1 53008 

1 O/l 6/96 

31 ug/L 
340 uglL 

1 ou ug/L 

ND 

66001701 D 

MC21 4007 

10123196 

ND 

2 uglL 

ND 

54GOOlOl D 
MC262006 

1 O/30/96 

ND 

1ou uglL 

1 ou ug/L 

ND 

1 SG00803D 
MC424008 

1112Ol96 

5 ug/L 

368003031) 
MC68701 1 

12/17/96 

ND 

RPD 
- 

None 
None 

None 
- 

0 

0 

None 

None 

a 

0 

Not calculable 

None 
- 

None 

40 

None 

None 

Not calculable 

Not calculable 

None 

0 

None 

1 
I 

J 
I 
I 
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Table V 
Summary of Relative percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Sybsurface S?il Investigation, Phase IIB 
NAS Whiting Field, Milion Florida 

SDG Organic Compounds RPD 

NFO30 Client ID 36800403 36800403D 

Laboratory ID MC687014 MC68701 5 

Collection Date 12/l 0196 12/l 6196 

Volatiies ND ND None 

iNFO39 Client ID 35600302 35800302D 

Laboratory ID MC698013 MC698015 

Collection Date 12121/96 12/21P6 

Volatiles ND ND None 

WF039 Client ID 35800203 35800203D 

Laboratory ID MC69801 0 MC69801 6 

Collection Date 12/21/96 12121 P6 

Volatiles ND ND None 

NFO40 Client ID 37800203 37B00203D 

Laboratory ID MC70301 0 MC78301 8 

Collection Date l/8/97 l/0/97 

Acetone 14 q/Kg 12 q/Kg 15 

Methylene chloride 2 uglKg 10 ugfKg 133 

NFO40 Client ID 37800103 37800103D 

Laboratory ID MC78301 3 MC78301 9 

Collection Date 1 /a/97 1 /a/97 

Acetone 18 ug/Kg 22 ug/Kg 20 

Methylene chloride 3 ug/Kg 11 ugfKg 114 

WF041 Client ID 35GOOlOl 35GOOlOl D 

Laboratory ID MD908004 MD908005 

Collection Date 6/l l/97 6/l 1 I97 

Volatiles 

1, i -Dtchlcroethene 6 ug/L 7 us/L 15 

1 ,I ,I -Trichloroethane 2 ug/L 2 UglL 0 

Xylene (total) 2 ug/L 1 w/L 67 

Semlvolatiles ND ND 

Pesticides & PCBs ND ND 

NF041 Client ID 35GOO202 36GOO202D 

Laboratory ID MD950002 MD950003 

Collection Date 6/l 5197 6/l 5197 

Volatiles 
Chloroform 3 ugfL 3 ugfL 0 

Semivolatiles 

Bis(2-ethylhexyl)phthalate IOU ug/L 5 UgiL Not calculable 

Pesticides & PCBs ND ND 

WF042 Client ID 05G00902 OSGO0902D 

Laboratory ID ME007004 ME007005 
Collection Date 6/l 9/97 6/l 9/97 

Volatiles ND ND 
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Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samplis 
Groundwater and S&&u~ae”e’ ~&t~“[;~;P~~~&iicin, Phase ,,B 

NAS Whiting Field, Milton Florida 

SDG Organrc Compounds RPD 
Z 

VF043 Client ID 05600602 05G00802D 

Laboratory ID ME042004 ME042005 

Collection Date 6124197 6/24/97 

Volatlles 

Benzene 1 ug!L 1ou ug/L Not calculable 

Trichloroethene 4 ug/L 1ou uglL Not calculable 

Xylenes (total) 1 ug’L 1ou ug/L Not calculable 

NF043 Client ID 07G00101 07G00101 D 

Laboratory ID ME087002 ME087003 

Collection Date 6126197 6126197 

Acetone 540 ugfL 490 UgfL 10 

Benzene 3900 ug/L 4400 uglL 12 

Toluene 14000 ugfL 16000 ug/L 13 

Ethylbenzene 1600 ug/L 2000 ug/L IO 

Xylenes, total 3200 ugfl 3600 ugJL 12 
- 

NFO44 Client ID 66G01201 66G01201 D 

Laboratory ID ME1 10002 ME1 10003 

Collection Date 6/30/97 6POP7 

Voiatiles 
I ,I -Dichloroethene 3 UgfL 2 UgfL 40 

1,2-Dichloroethene (total) 3 ug/L 3 q/L 0 

Trichloroethene 120 uglL 96 uglL 22 

YF044 Client ID 66GOO603 66G00603D 

Laboratory ID ME135002 ME1 35003 

Collection Date 712197 712197 

Volatiles 

Trichloroethene 1 ug/L 1 ugfL 0 

NF045 Client ID OWG00502 OWG00502D 

Laboratory ID ME1 49004 ME1 49005 

Collection Date 7/a/97 710197 

Volatiles 
Acetone 3 ugfKg 2 ugfKg 40 

Semrvolatiles ND ND 

Pestrcrdes & PCBs ND ND 

WFO45 Client ID OWG00302 OWG00302D 

Laboratory ID ME1 90002 ME1 90003 

Collection Date 7/l o/97 7/l o/97 

Votatiles ND ND 

Pestrcrdes & PCBs ND ND 

Semivolatiies 

Di-n-butylphthalate 4 ug/L 6 ug/L 40 

WFO46 Client ID 31 GO01 01 31 GO01 01 D 

Laboratory ID ME241 003 ME241 004 
Collectlon Date 7/l 5197 7/l s/S7 

Volatiles ND ND 

Pesticides & PCBs ND ND 

Semivolatiles 
Di-n-butylphthalate 6 WL 3 uglL 67 

‘. 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

‘FO47 

IF047 

IF048 

IF049 

IF051 

k’FO51 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Acetone 
Carbon dtsulflde 

Client ID 
Laboratory ID 
Coliection Date 

Volatiles 

Methylene chloride 

Benzene 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Acetone 
Jrichloroethene 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatlles 

Acetone 

Client ID 

Laboratory ID 

Collection Date 

Organx Compounds 

39wo34 

ME243005 
7/l 5:97 

4 Ug’L 
1u ug!L 

39wo12 
ME267004 

7/l 6197 

2u ug/L 
2 UglL 

390018 

ME264006 

7/l 7197 

27 uglKg 

2 ug/Kg 

39wo21 
ME263004 

7/17/97 

ND 

16G00401 
ME306003 

7122197 

16 uglL 

16G00101 

ME340009 

7/24P7 

39W034D 

ME243006 
7/1 s/97 

5u ug!L 

1 ug/L 

39W012D 
ME267005 

7/l 6l97 

1 l&?/L 
2 uglL 

39DO7 8D 

ME264007 

7/l 7p7 

27 uglKg 

2 ug/Kg 

39 WO21 D 
ME263005 

7/l 7197 

ND 

16000401 D 
ME306003 

7122197 

14 ug/L 

16GOOlOl D 

ME34001 0 

7/24/97 

RPD 

Not calculable 

Not calculable 

Not calculable 

0 

0 

0 

25 

VF052 

YFOS.3 

NF053 

Volatiles 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Client ID 

Laboratory ID 
Collection Date 

Volattles 

Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1.2~Trichloroethene (total) 

Trichloroethene 
1 ,I -Dichloroethene 

ND ND 

39020 39020D 
ME346004 ME346005 

7125197 7/25/97 

ND ND 

15GOO602 1 SG00602D 

ME367004 ME367005 

7/27/97 7/27/97 

2 ugJL 2 ug/L 

1 SG00703 15G00703D 
ME404003 ME404004 

7POf97 7l3OP7 

1 ug/L 2 ug/L 
36 ug/L 38 ug/L 

2 ug/L 1 ou ug/L 

0 

67 
5 

Not calculable 

! -r 

*-, 
” / 

y----Y. 
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Summary of Relative Percent qifferences (RPD) for Original and Field Duplicate Samples 
Groundwater and Srib&hf&6 %I Inveqtigation, Phase II8 

NAS Whiting Field, Milton Florida 

SDG Organic Compounds I RPD 
- 

WF054 Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Chlorobenzene 

15G00801 

ME441 002 
B/4/57 

4 ug/L 

15G00801 D 
ME441 003 

614197 

4 ug/L 0 
- 

’ WFO55 

/ 

Client ID 
Laboratory ID 
Collection Date 

OWG00401 OWG00401 D 

MF004003 MF004004 

1 O/27/97 1 o/27/97 

Volatiles ND ND I 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualiffer 

NFO22 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 10 
BKROI 001 Decachlorobiphenyl 58 60-l 50 J 

Decachlorobiphenyl 58 60-150 J 
BKGOOI 01 Tetrachloro-m-xylene 59 60-l 50 J 

Tetrachloro-m-xylene 57 60-i 50 J 
BKGOO102 Decachlorobiphenyl 37 60-I 50 J 

Decachlorobiphenyl 37 60-I 50 J 
BKGOOI 03 Decachlorobiphenyl 40 60-l 50 .I 

Decachlorobiphenyl 41 60-l 50 J 
BKG00202 Decachlorobiphenyl 47 60.150 J 

Decachlorobiphenyl 47 60-l 50 J 
BKGOOZOI Decachlorobiphenyl 43 60-t 50 J 

Decachlorobiphenyl 43 60-I 50 J 
BKFOl 001 Tetrachloro-m-xylene 59 60-l 50 J 

Tetrachloro-m-xylene 59 60-l 50 J 
Decachlorobiphenyl 51 60-t 50 .I 
Decachlorobiphenyl 47 60-150 J 

17GOOtOi Decachlorobiphenyl 58 60-l 50 J 
Decachlorobiphenyl 56 60-t 50 J 

17G00201 Decachlorobiphenyl 22 60-l 50 J 
Decachlorobiphenyl 21 60-l 50 J 

01 GO01 02D Decachlorobiphenyl 59 60-l 50 J 
Decachlorobiphenyl 56 60-l 50 J 

WO23 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 
01 GO0201 Decachlorobiphenyl 32 60-t 50 J 

Decachlorobiphenyl 28 60-f 50 J 
01 GO0301 Decachlorobiphenyl 49 60-l 50 J 

Decachlorobiphenyl 47 60-l 50 J 
02GOOlOl Decachlorobiphenyl 41 60-l 50 J 

Decachlorobiphenyl 42 60-l 50 J 
16GOO703 Decachlorobiphenyl 59 60-150 J 

Decachlorobiphenyl 55 60.150 J 
18G00301 Decachlorobiphenyl 48 60-l 50 J 

46 60-l 50 J 

>-SO 



Table Vi 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

I # of 
SDG Client ID Compound Percent Recovery QC Llmlts Samples Qualifier 

L 
I- I 

VF024 All None 

All None 

I 

BKG00203 60-l 50 J 

60-I 50 J 

VFO25 All None 

All None 

5 

I5GOOI 01 60-l 50 J 

60-l 50 J 

15G00303 60-I 50 J 

60-l 50 J 

15G00502 60-l 50 J (all detects) 

60-I 50 J (all detects) 

I5ROI30I 60-150 J 

15G00502RE 60-150 J 

60-I 50 J 

None i 
I IF026 All 

Volatiles 

Semivolatiles 

Pesticides/PCBs 

Decachlorobiphenyl 

Decachlorobiphenyl 

Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Decachlorobiphenyl 

Volatiles 

Semivolatiles 

2-Fluoroblphenyl 

TerphenyCdI 4 

2-Fluorobiphenyl 

Terphenyl-d14 

All within QC limits 

All within QC limits 

21 

20 

57 
58 

155 

I62 

59 

53 

54 

All within QC limits 

I61 

163 

182 

I53 

15GOO802 

15G00602R 

43-I I6 

33-141 

43-I 16 
33-141 

2 
J (all detects) all B/N 

J (all detects) all B/N 

J (all detects) all B/N 

J (all detects) all B/N 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SD0 

YFO26 cont. 

llFO27 

VF026 

A of 
Client ID Compound Percent Recovery QC Limits Samples Qualifier 

Pesticides/PCBs 9 
15G0020f Decachlorobiphenyl 52 60-150 J 

Decachlorobiphenyl 50 60-l 50 J 
15GOO202 Decachlorobiphenyl 56 60-l 50 J 

Decachlorobiphenyl 50 60-i 50 J 
15G00601 Decachlorobiphenyl 43 60-150 J 

Decachlorobiphenyl 30 60-l 50 J 

15GOO603 Decachlorobiphenyl 56 60-i SO J 
Decachlorobiphenyl 50 60-l 50 J 

t 6G00201 Decachlorobiphenyl 43 60-150 J 
Decachlorobiphenyl 37 60-i 50 J 

16600203 Decachlorobiphenyl 44 60-l 50 J 
Decachlorobiphenyl 43 60-l 50 J 

16GOO403 Decachlorobiphenyl 40 60-l 50 J 
Decachlorobiphenyl 39 60-l 50 J 

16G00403D Decachlorobiphenyl 47 60-l 50 J 
Decachlorobiphenyl 46 60-l 50 J 

16G00601 Decachlorobiphenyl 25 60-t 50 J 
Decachlorobiphenyl 25 60-l 50 J 

All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCEs 2 
16600304 Decachlorobiphenyl 46 60-l 50 J 

Decachlorobiphenyl 43 60-i 50 J 
66G02103 Decachlorobiphenyl 50 60-I 50 J 

Decachlorobiphenyl 58 60-l 50 J 

All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 
1 0b00101 Decachlorobiphenyl 50 60-l 50 J 

Decachlorobiphenyl 48 60-l 50 J 
llGOO1O1 Decachlorobiphenyl 47 60-i 50 J 

Decachlorobiphenyl 47 60-t 50 J 
11 GO0301 Decachlorobiphenyl 25 60.150 J 

Oecachlorobiphenyl 24 60- 150 J 
I 1 GO0401 Decachlorobiphenyl 29 60-l 50 J 

Decachlorobiphenyl 29 60-l 50 J 
11 GO0201 D Decachlorobiphenyl 59 60-l 50 J 
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Table’;1 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whltlng Field, Milton Florida 

SDG 

WF029 

WFO30 

rVFO31 

vFO31B 

‘vFO32 

Client ID 

All 

All 

13GOOlOl 

66G00901 

66G00903 

All 

All 

66G00804 

All 

All 

05G00301 

05GOOlOl 
05G01002 

All 

All 

All 

All 

All 

29GOOlOl 

Organic Compounds 

Compound 

Volatiles 

Semivolatiles 

Percent Recovery 

All within QC limits 
All within QC limits 

Pesticides/PCBs 

Decachlorobiphenyl 

Decachlorobiphenyl 

Decachlorobiphenyl 

Decachlorobiphenyl 

Decachlorobiphenyl 

23 

23 

43 

42 

52 

Decachlorobiphenyl 
I 

52 

Volatiles 

Semivolatiles 

All within QC limits 

All within QC limits 

Volatiles 

Semivolatilec 

Pesticides/PCBs 

All within QC limits 

All within QC llmlts 

AlI within QC limits 

QC Limits 

60- 150 

60-150 
60-t 50 

60-150 

60-l 50 

60-l 50 

60-l 50 

60-l 50 

60-l 50 

60-I 50 

60-I 50 

60-l 50 

60-I 50 

60-I 50 

# of 

Samples Quallfler 

I 
None None 

None None 

None 

3 

None 

None 

J 

J 

J (all detects) 
J 

None 

None 

None 

None 

t 

None 

1 
J 

J 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase 116 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery PC Limits Samples Qualifier 

NF033 AIl Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 

07GOOi 01 Tetrachloro-m-xylene 174 60-I 50 J (all detects) 

30G00501 Tetrachloro-m-xylene 59 60-l 50 J 
66GOO2Ot D Tetrachloro-m-xylene 25 60-t 50 J 

Telrachloro-m-xylene 36 60-i 50 J 

iNFO34 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 

66G01601 Tetrachloro-m-xylene 164 60-t 50 J (all detects) 

vVFO35 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 

08G00101 Tetrachloro-m-xylene 59 60-l 50 J 

rvFO36 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 

54GOOlOi Tetrachloro-m-xylene 57 60-i 50 J 

Tetrachloro-mqlene 52 60- 150 J 

h’F037 All Volatiles All within QC limb None 

All Semivolatiles All within QC limits None 

All Pesticides/PCBs All within QC limits None 

MFO38 All Volatiles All within QC limits None 

NF039 All Volatiles All within QC limits None 

MFO40 All Volatiles All within QC limits None 



Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Table VI 

SDG Client ID Compound 

\ NF04 1 

L 

411 Volatiles 

911 Semivolaiiles 

Pesticides & PCBs 

35G0020i. Decachlorobiphenyl 

36G00103 Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

L- 
\ NF042 911 Volatiles 

C 
\ NFO43 411 Volatiles 

[ 
I NF044 411 Volatiles 

\ NF045 411 Votatiles 

Semivolatiles 

OWGOOt 01 2-Fluorophenol 

Phenol-d5 
2-Chlorophenokd4 

1.2-Dichlorohenzene-d4 

Nitrobenzene-d5 

2.Fluorobiphenyl 
2.4.6-Tribromophenol 

TerphenyCdt4 

Percent Recovery GC Limits 

# of 
Samples Qualifier 

All within QC limits 

All within QC limits 

None 

None 

2 

60-l 50 

60-l 50 

60-t 50 

None 

None 

None 

None 

3 

10-l to 
33-110 

16-l 10 

35-114 

43-116 
1 O-1 23 

33-141 

J (all detects) 

R (all non-detects) 

OWGOOI 02 2-Fluorophenol 
=henol-cl5 

I-ChlorophenoLd4 

I ,2-Dichlorobenzene-d4 

gitrobenzene-d5 
I-Fluorobiphenyl 

!,4.6-Tribromophenol 

lerphenyCdl4 

21-110 
10-110 

33-t i 0 

16-1 IO 

35114 
43-116 

1 O-1 23 

33-141 

J (all detects) 
R (all non-detects) 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

NFO45 cont. OWGOOi 03 Z-Fluorophenol 0 21-110 J (all detects) 
Phenol-d5 0 10-110 R (all non-detects) 
2ChlorophenoLd4 0 33-i 10 
1,2-Dichlorobenzene-d4 0 16-1 10 
Nitrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-116 
2.4.6Tribromophenol 0 1 o-i 23 
TerphenylIdl4 0 33-141 

/‘IF046 

NF047 

NFWB 

NF049 

NF051 

VF052 

VF053 

VFO54 

OWGOOlOt 

OWGOOI 03 
OWG00302 

OWG00302D 

All 

All 

31 GOOI 01 

31 R03301 

All 

All 

All 

All 

All 

All 

All 

All 

Pesticides & PC& 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Tetrachloro-m-xyiene 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Volatiles 

Volatiles 

Votatiles 

Semivolatiles 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

45 

52 

59 
54 

52 

53 

52 

48 
55 

59 

60-i 50 

60. I50 

60-150 
60-l 50 

60-I 50 

60-l 50 

60-l 50 

60-l 50 
60-l 50 

60-l 50 

,J 

J 

J 
J 

J 

J 

J 

None 

None 

J 
J 

J 

None 

None 

None 

None 

None 

None 

None 

None 

1 j-66 



Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil investigation, Phase II8 

NAS Whitlng Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound ’ Percent Recovery OC Limits Samples Qualifier 

JvFO55 All Volatiles None 

tiotes: J = estimated value 
IJJ = undetected, but number that is reported as the quantilication limit is an estimated value. 
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Tabfe VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

‘FO22 Volatiles 
6/25196 Acetone 30.2 J 

7/l 9/96 Chloromethane 28.8 J 
Chloroethane 40.7 J 

7/22/96 Chloroethane 30.6 J 

Semivolatiles 
8/l 3196 4.6-Dinitro-2-methylphenol 27.2 J 

Pentachlorophenol 25.4 J 

8/i 4/96 4-Chloroaniline 31.6 J 
2.4-Dlnitrophenol 27.6 J 
4.6-Dinitro-2-methylphenol 33.8 J 

All Pesticides/PC& None 

IF023 Volatiles 
6/25/96 Acetone 30.2 J 

7125196 Acetone 33.2 J 

7131 I96 Acetone 30.4 J 
Methylene chloride 31:7 J 

Carbon disulftde 27.2 J 

011 I96 Chloroethane 27.5 J 

Carbon dwlflde 27.5 J 

Methylene chloride 37.8 J 

Semwolatiles 
8/20/96 4-Nrtroanil~ne 37.8 J 

Chrysene 27.6 J 

0121196 4-Nitroaniline 31.5 J 
Chrysene 26.5 J 
Benzo(g.h.l)perylene 32.7 J 

8/25/96 4.4’-DOT 23.6 J 

NF024 Volatiles 
6125196 Acetone 30.2 J 

8/S/96 Acetone 33.0 J 

8/2/96 Chloroethane 29.5 J 

Carbon dwlfide 30.8 J 

Methylene chloride 41 .o J 

Semivolatiles 
8121 I96 4-Nitroaniline 28.7 J 

Chrysene 29.5 J 
Indeno(l.2.3-cd)pyrene 26.1 J 
Dibenr(a.h)anthracene 34.0 J 
Benzo(g.h,i)perylene 37.6 J 

All PesticideslPCBs None 



Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Irke$$igation, Phase IIB 

NAS Whiting Field, Milton Florida 

s iDG 

Organic Compounds 

Continuing 
Date Compound Initial Calibration 

%RSD I Calibration %D 

L 

WFC 

F026 

3,‘5!96 

&/I 4196 

g/9/96 

Q5/96 
- 

3/5/96 

,/IQ/96 

3120196 

B/22196 

Q/l 0196 

9/l O/96 

9/14/96 

latiles 
etone 

lloromethane 
rloroethane 
:etone 

!mivolatiles 

4-Dinitrophenol 

Nitroanrlrne 
6.Dinitro-2-methylphenol 

frene 
3’.Dichlorobenzidine 

,4-Dinitrophenol 
-Nitroanilrne 
,6-Dinitro-2-methylphenol 

‘entachlorophenoi 
,3’-Dichlorobenzidine 

,,4’-DDT 

lolatiles 

YzG 

:hloromethane 

:hloroethane 
.I -Dichloroethane 

!-Butanone 

Shloromethane 
Chloroethane 

Acetone 
Carbon drsutfide 

2-Butanone 

Semrvolatiles 

2,4-Dinrtrophenol 
4-Nitroanrline 
4.6-Drnrtro-2-methylpheno 
Pentachlorophenot 
3.3’-Dichlorobenzrdlne 

4.Chloroanilrne 
3-Nitroanilme 

2.4-Drnitrophenol 
4-Nitroanilrne 
4,6-Dinitro-2-methylphenol 

Pentachlorophenol 
3.3’-Dichiorobenzidine 

Pesticides 8 PCBs 

alpha-BHC 
delta-BHC 

33.0 

26.7 
26.6 
29.7 

23.6 

- 
Qualifier 

29.9 

27.6 

30.7 
30.0 

37.0 

35.6 
29.4 

32.0 
27.8 
27.8 

J 

J 

J 
J 

J 

33.8 

22.2 
22.1 

46.5 

77.1 
20.6 

30.3 

32.5 
32.4 

37.9 

28.0 
27.8 

35.6 
29.4 

32.0 
27.8 

27.0 

36.8 
37.9 

29.3 
49.5 

29.4 
29.6 

54.1 

J 

J 
J 
J 

J 

J 
J 

J 

J 
J 

J 

J 
J 

J 
J 

J 
J 
J 

J 

J 
J 

J 

J 
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Table VII 

Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Compound 

Organic Compounds 

Initial Calibration 

%RSD T- 

Continuing 

Calibration %D 

Qualifier 

J 
,etects) i R(ND) 

J 

102.4 
36.3 J 

37.9 

28.0 

27.8 

J 
J 

J 

31 .o 
63.9 
37.2 

J 
J 

J 

32.4 
28.4 

49.2 

38.7 

35.7 
38.9 

0.019 (RRF) 

J 

J 

J 

J 

(detect: / R (NC 

J 

)) 

27.4 J 

34.7 J 

32.6 J 

32.9 J 

38.9 J 

36.8 J 

37.9 J 

29.3 J 

49.5 J 

29.4 J 

29.6 J 

54.1 J 

30.4 J 

None 

32.4 
28.4 

49.2 

38.7 

35.7 
38.9 

27.4 
34.7 
32.6 

32.9 
38.9 

J 

J 
J 

J 
J 

J 
J 

J 
J 
J 
J 
J 

Date DG 

itiles - 39.1 
0.014 (RRF) 

33.6 

27 Vok 
2-B( 
2-81 

Ranone 

utanone 

Ace btone 

~I1196 

115f96 

a/2/96 

;f22/96 

3129196 

g/2/96 

913196 

ACE :tone 

2-B ,utanone 

Act stone 

Ca rbon dlsulflde 

2-E Manone 

Bn lmomethane 

Ch lloroethane 

AC etone 

ct lloromethane 

ct lloroethane 

AC :etone 

2-’ Butanone 

4. Methyl-P-pentanone 

2- Hexanone 

2- Butanone 

C hloromethane 

As cetone 

2. .Butanone 

4. .Methyl-2-pentanone 

2 -Hexanone 

Semivolatlles 
911 Of96 4-Chloroanillne 

I T : 1 

,-Nitroaniline 

!,4-Dinitrophenol 
I-Ndroanillne 

1,6-Dinitro-2-methylphenol 

>entachlorophenol 

3.3’-Dichiorobenzldlne 

X.3’-Dichlorobenzldlne 

Pesticides!PCBs 

Volatiles 

Acetone 

Chloromethane 
Chloroethane 

Acetone 
2-Butanone 
4.Methyl-P-pentanone 

2-Hexanone 

Chloromethane 

Acetone 
2-Butanone 
4-Methyl-2-pentanone 

2-Hexanone 

9120196 

All 

VFO26 33.8 
8/5/96 

912196 

Q/3/96 
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SDG 

IF028 
mt. 

VFO29 

JFO30 

YF031 

NF031 B 

WF032 

Table VII 
Summary of Compounds Exceedi,ng Instrument Calibration 
Groundwater and Subsurface ,SOil I?ve$igation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Date Compound Initial Calibration Continuing 

%RSD Calibration %D 

9/6/96 Chloromethane 35.4 

Acetone 41 .o 

2-Butanone 41.8 

1,2-Drchloropropane 27.6 

4-Methyl-2-pentanone 40.5 

2-Hexanone 43.3 

Bromoform 26.2 

1 .I .2.2-Tetrachloroethane 26.5 

Semivolatiles 

9120196 3.3’-Dichlorobenzidine 30.4 

9126196 Benzo(k)fluoroanthene 26.5 

All PesticideslPCBs 

Volatiles 

9/f 7198 Chloromethane 38.1 

Methylene chloride 33.6 

9/l 8196 2-Hexanone 26.5 

Semivolatiles 

9126196 Benzo(k)fluoranthene 28.5 

g/26/96 Benro(k)fluoranthene 25.6 

All PesticideslPCBs 

Volatiles 

9120196 Methylene chloride 35.2 

g/23/96 Methylene chloride 30.2 

Semivolatiies 

1 Ot 16196 2.4-Dinrtrophenol 25.8 

4-Nitrophenol 28.0 

All Pestrcides/PCBs 

All Volatiles 

All Semivolatiles 

Pesticides & PCBs 

1115/98 detta-BHC 21.2 

All Volatiles 

Semivolatiles 

11 I28196 Di-n-octylphthalate 25.3 

Pesticides B PCBS 

1219-l O/97 Alpha-BHC 23.9 

Volatiies 
1 O/I 0196 1 ,1.2.2-Tetrachloroethane 27.8 

Semivolatiles 

It f3f96 Hexachlorobutadiene 33.5 
Hexachlorocyclopentadiene 31.5 
Di-n-octylphthalate 27.0 

Pesticides & PCBs 

11 I5196 delta-BHC 21.2 

= 

- 

- 

Qualifier 

- 

J 
J 
J 
J 

.! 
J 

J 
J 

J 

J 

None 
- 

J 
J 

J 

J 

J 

None 
- 

J 
J 

J 
J 

None 

None 

None 

J 

None 

J 

.I 

J 

J 

J 
J 

J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

co33 

YFO34 

YF035 

hiFO36 

NF037 

UFO38 

‘/‘IF039 

WFO40 

WF041 

WFO42 

WF043 

Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

Volatiles 

10/16/96 Acetone 25.3 J 

Semivolatiles 

11 I4196 Hexachlorobutadtene 31.2 J 

Hexachlorocyclopentadiene 27.9 J 

All Pesticides/PCBs None 

All Volatiles None 

Semwolatiles 

11/26/96 DI-n-octyipthalate 33.9 J 

All PesticidesiPCBs None 

All Volatiles None 

Semivolatiies 

11126196 Bls(2-ethylhexyl)phthalate 25.6 J 

DI-n-octylphthalate 32.1 J 

1 l/27/96 Di-n-octylphthalate 30.0 J 

Pestlc!des & PCBs 

1 l/5/96 detta-BHC 21.2 J 

All Volatiles None 

Semwolatiles 
Dt-n-octylphthalate 30.0 J 

Di-n-octylphthalate 25.3 J 

Pestlcldes & PCBs 
alpha-BHC 23.9 J 

All Volatiles None 

Semwolatiles 

11120!96 Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 

12/9-l 0196 alpha-BHC 23.9 J 

Volatlles 

12126i96 Acetone 30.6 J 

Volatiles 

1 Z/26/96 Acetone 30.6 J 

All Volatiles None 

All Volatiles None 

All Semivolatiles None 

Pesticides & PCBs 

6/l I-12197 Methoxychlor 24.2 J 

delta-BHC 21.5 J 

All Volatiles None 

All Volatiles I None 
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Table VII 
Summary of Compounds Exceeding l.rytrun?qnt ,Calibration 
Groundwater and Subsurface Soil Investigation, Phase JIB .. 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing 

%RSD Calibration %D 
Qualifier 

Z 

‘FO44 Volatiles 

717197 Bromomethane 33.5 J 
- 

IF045 

IF046 

IF047 

All Volatiles None 

All Semwolatiles None 

Pesticides & PCBs 

7131 I97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 

gamma-BHC 21.9 J 
- 

All Volatiles None 

All Semivolatiles None 

Pesticides 8. PCBs 

7/31/97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 

gamma-BHC 21.9 J 

Volatiies 

7121197 Acetone 35.4 J 

7121 I97 Acetone 0.023 RRF J (ail detects) 
R (all non-detects) 

2-Butanone 0.030 RRF J (all detects) 
R (all non-detects) 

7/20/97 Bromomethane 34.6 J 

Acetone 35.1 J 

7129197 Bromo,nelhane 30.5 J 

Acetone 30.9 J 

7121197 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (ail non-detects) 

7122197 Acetone 0.020 (RRF) 

2-Butanone 0.030 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 

R (all non-detects) 

7120197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all nondetects) 

7129197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 

R (all non-detects) 

rVFO46 
7125197 

7126197 

Volatiles 
Bromomethane 

Bromomethane 

36.5 .I 

28.7 .J 
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TableVII -.’ 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

YFO49 

Date 

7121197 

7121 I97 

Compound 

Volatiles 
Acetone 

Acetone 

2-Butanone 

Initial Calibr$ion 

%RSD 

35.4 

0.023 (RRF) 

0.030 (RRF) 

Continuing 
Calibration %D 

Qualifier 

J 

J (all detects) 
R (all non-detects, 

J (all detects) 
R (all non-detects) 

7/28/97 Bromomethane 34.6 J 

Acetone 35.1 J 

7/22/97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/28/97 Acetone 0.015 (RRF) 

P-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

YFO51 

‘VF052 

All 

All 

7121 I97 

7121 I97 

Semivolatiles 

Volatiles 

Volatiles 

Acetone 

Acetone 

2-Butatlone 

35.4 

0.023 (RRF) 

0.030 (RRF) 

None 

None 

J 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7/29/97 Bromomethane 30.5 J 

Acetone 30.9 J 

7129197 Acetone 0.016 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.026 (RRF) J (all detects) 
R (all non-detects) 

UFO53 

WF054 

Volatrles 

8/819? Acetone 36.4 J 

Volatrles 

a11 9197 Acetone 39.1 J 

wai97 Acetone 36.4 J 

.3/19/97 Acetone 30.3 J 



= 

= 

1 

q 

Table Vii 

Summary of Compounds ~c+q@y Jypm.?n! Cal!i+ipn 
Groundwater and Stib&fii& soil fn\ieQi#itiki, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 
- 1 

NF055 All Volatiles I I None 
- 

\lotes: %RSD = percent Relative Standard Deviatron for initial calrbratrons 

96D = percent Difference for continurng calibrations 

J = the compound was positively identiired: the assocrated numerical value IS the appronmate concentratton of the 

compound In the sample, either because its concentration was lower than the QL (laboratory ‘J’ flag), or because QC 

criteria were not met (validatron “J”). 

UJ = the compound was not detected above the reported sample QL. However, the reported sample QL is 
approximate: the compound concentratron may not reliably be presumed to be less than the QL value. 

R = the sample resutts are reJected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

- 
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” Table VIII 
- ,I._ 

Summary of Method Blank C!mta@patipn 
Groundwater and Subsurface Soil Investigation, Phase IIB” 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

F022 Volatiles 

Acetone 

Compound Concentration 

8 ugiL 

Associated Samples 

BKTOl 001 
BKROl 001 
BKGOOl 01 
BKGOOI 01 D 
BKGOOI 02 

BKG00103 

Methylene chloride 

Acetone 

1 uglL BKG00202 

16 ug/L BKG00201 

BKFOl 001 

Acetone 

Semivolatiles 

PesticideslPCBs 

14 ug/L 17T01101 

17G00102 
17GOOt 01 
17G00201 
17GOO301 
01 GO01 01 
01 GO01 02 
01 GO01 02D 

ND 

ND 

ilFO23 Volatiles 
Methylene chloride 

Acetone 

01 TO1 201 

2 ug/L 01 GO0401 

?5 ug/L 01 GO0201 

01 GO0301 
BKG00301 

02G00201 
02GOOlOl 

1 BG00301 
02G00301 

02G00301 D 

u’FO24 

Semivoiatiles 
PesticldeslPCBs 

Volatiles 

Acetone 

ND 
ND 

18T01401 

2 ug/L 18GOOlOl 

15G00401 
BKG00203 

15R01201 

15G00701 

YFO25 

Semwolatiles 

Pestlctdes/PCBs 

Volatiles 

Acetone 

ND 

ND 

15G00503DL 

3 q/L 15ROt 301 
1 ST01 601 
15G00301 

15600302 

15GOO303 
15GOO~Ol 
15600203 

Semivolatiles ND 

PesticideslPCBs ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subs&&& !%di Ir&&i&i~ion, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

= 

- 

SOG Compound Concentration Associated Samples 
c 

F026 Volatiles 

Acetone 

15T01701 

11 ug!L 15600202 
15G00201 
15GOO602 
15G00801 
16G00201 
15G00603D 
15R01401 

Acetone 4 q/L i 5GOOBO3 

16TO1601 

16G00202 

16600203 

Acetone 5 ug/L 16G00202DL 
16600602 
16G00601 

16GOO403 
16GOC403DL 
16G00403D 
16G00403DDL 

Semivolatiles 

PesticideslPCBs 

ND 

ND 
- 

VF027 Volatiles 
Acetone 

16GOO401 

5 tIg/L 16GOO402 

16G00101 

16G00301 

Acetone 5 ug/L 09G00301 

Acetone 
Trichloroethene 
Xylenes (total) 

6 ug/L 16G00501 

1 q/L 16R01501 

2 uglL 16G00501 D 
66TO2001 

66602101 

66G02103 

Acetone 11 ug/L 16G00303 

66602102 
09GOOlOi 
09G00301 D 

Semivolatiles 
PesticideslPCBs 

ND 
ND 

- 

WF028 Volatiles 

Acetone 

1 OTO2101 

5 ug/L 09G00201 

1 OG00201 

11 GO01 02 
11 GOD401 
11 TO2201 

11 GO0301 

Acetone 11 uglL 1 OGOOI 01 
11 GO3402 
11 GO0201 

12G00201 
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Table VIII ” 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG 

VFO28 cont. 

Compound 

Acetone 
Carbon disulfide 

Concentration 

5 ug!L 
6 ugiL 

Associated Samples 

11 GO01 01 

12GOOlOl 
11 R01601 

12GOOlOl D 
11 GO0201 D 

VFO29 

Semivolatiles 
Pesticides/PCBs 

Volatiles 

Acetone 

ND 
ND 

13TO2301 

3 ug/L 13G00101 

13R01701 

Acetone 3 ug/L 13G00102 

13GOO201 
13GO0103 
14G00201 
14GOOlOl 
14G00101 D 

66TO24Ot 
66G00901 
66G00904 

66GOO902 

66G00903 

NF030 

Semivolatiles 

B~s(Z-ethylhexyl)phthalate 

Pesticides/PCBs 

Volatiies 
Acetone 

1 ug/L 

ND 

3 ug/L 

All samples in SDG WFO29 

66T02501 
66GO0801 

661300802 

66600803 
66G00804 

NF03 1 

Semwolatiles 

Bls(2-ethylhexyl)phthalate 

PesticideslPCBs 

Volatiles 

Semwolatiles 
Dkn-butylphthalate 

Bls(Z-ethylhexyl)phthalate 

2 ug/L 

ND 

ND 

3 uglL 

3 w/L 

Ail samples in SDG WFO30 

05G00801 
05GOO802 
05G00901 

05600902 

Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

2 uglL 05GOlOOl 

2 ug/L 05G00301 
05ROf 901 

OSGOI 001 D 

Di-n-butyiphthalate 2 uglL 05GOOlOl 
33600501 

33600201 
33GOOlOl 
33600301 
33G00301 D 

PesticideslPCBs ND 

,.‘? 
1 

f--x 



SDG 

YFO310 

hJFO32 

NF033 

wFO34 

WFO35 

WF036 

WF037 

Table VIII 
Summary of Method Blank Contamination 

Groundwater and Sub&&face Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Compound 

Volatiies 

Semivolatiles 
Pesticides/PCBs 

Volatiles 

Semlvolatiies 
Di-n-butylphthalate 

Concentration 

ND 

ND 
ND 

ND 

1 ug,‘L 

Associated Samples 
B 

33600401 
06G00102 

06GOOlOl 

06G00301 

06R02001 
29000501 

29GOO601 D 

DI-n-butylphthalate 3 ug!L 29GOOlOl 
66GOl201 
66G00102 

PesticideslPCBS 

Volatiles 
Semlvolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 

Bis(2-ethylhexyl)phthalate 

ND 
- 

ND 

ND 
ND 

ND 

2 ug/L 66GOllOl 
66GOl301 
66G00501 

PesticidesiPCBs 

Volatiles 
Semivolatiles 

PestlcidesiPCBs 

Volatiles 

Semivolatiles 
DI-n-butylphthalate 

ND 

ND 
ND 

ND 
- 

ND 

2 ug/L 661300701 

54GOO201 

54GOOlOl 
31 GO0201 
54R02401 

54GOOlOl D 

PesticideslPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PC& 

ND 

ND 

4 ug/L 

ND 

All samples in SDG WF037 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

VFO36 Volatiles 

Acetone 

36800101 

7 ug’Kg 36B00102 
36800103 
36000201 
36800202 
36800203 
36000301 
36800302 
36800303 

36800303D 
36800401 

36800402 

36609403 

36BOO403D 

NF039 Volatiles 
Acetone 

Methylene chloride 

35800203D 

7 ug!Kg 

4 ug/Kg 35800102DL 
35BOO105 
35800201 

NFWO Volatiles 
Acetone 
Bromomethane 

3 ug/L 
2 ugil 

All water samples rn SDG WFO40 

Acetone 3 ug/Kg 35800402 

35800501 

35800501 DL 

35000502 
37600201 

37600202 

37000101 
37800102 
37800103 

37800301 
37800302 

37800303 
37000203D 
37800103D 

NFO41 

uVFO42 

C/F043 

Volatiles 

Pestrcrdes & PCBs 

Semivolatiles 

Di-n-butylphthalate 
Brs(2-ethylhexyl)phthalate 

Volatiles 

Volatiles 

Acetone 

ND 

ND 

13G00301 

1 ugil 13G00401 

2 &l/L 

ND 

6 ugll 33T05301 
06G00102 

06G00301 
33G00401 

WF044 Volatiles 
Acetone 

66To5601 
3 ug/L 66GOt 201 

66GOl201 D 
66GOOlO2 
66GOt 301 
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Table Viii 
Summary of Method Blank dontamination 

Groundwater and SubS;ilHgbb S&i i&&&&ion, Phase iI6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

- 

- 

SDG Compound Concentration Associated Samples 
- 

F044 cont. Acetone 11 ug/L 66T05701 

66GOo401 
66G0200l 

66TO5601 
66600603 

66G00603D 
66600604 
66GOO601 

66GOO602 

F045 Volatiles 
Acetone 

0wr05901 

5uglL OWRO3401 

OWGOOSOl 

OWGOO502 

OWGO05020 
OWG00503 

OWTO6001 

OWGOOt 01 

OWGOO102 
OWGOOI 03 

66TO6101 

66G02301 

66G02302 
66GO2303 

Acetone 5 uglL OWTO6201 

OWGO0302 

OWG00302D 
OWG00303 

OWGOO301 
0vm06401 

OVVTO6401 DL 
OWGOWOI 

OWG00201 

Semrvolatiles 

Dr-n-butylphthalate 

oWRo3401 

2 ug/L OWG00501 
0 WGOO502 

OWGOO502D 

OWGOOSO3 

Phenol 
2Chlorophenol 

1.4-Dichlorobenzene 
N-Ndroso-di-n-propylamlne 

I .2.4-Trichlorobenzene 
a-Chlorob-methylphenol 

AcenapMhylene 

Acenaphthene 

4-Nrtrophenoi 
2.4-Dinrtrotoluene 

Pentachlorophenol 
Pyrene 

Di-n-butylphthalate 

72 ug/L OWGOOt 01 

67 ugiL OWGOO102 

33 ug/L OWGOOI 03 

49 uglL 

36 uglL 
62 ug/L 
12 ug/L 

39 uglL 

69 ug/L 
43 uglL 

65 ug/L 
42 uglL 

5 ug/L 66GO2301 
66602302 

66602303 

Di-n-butylpMhalate 4 ug/L OWGOWOl 
OWGOO201 

Pesticides 8 PCBs ND 
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Table VIII 
. ,  “ .  , ,  .i 1. ,._.“___ 

Summary of Method Blank Contamination 
Groundwater and Subsurface Soil Investigation, Phase II6 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VFO46 

Compound 

Volatiles 

2-Butanone 

Semlvolatiles 
Dt-n-butylphthalate 

Concentration 

4 ugil 

3 ug/L 

Associated Samples 

All samples in SDG WFO46 

31 R03301 

31 GO01 01 

31 GO01 01 D 

Pesticides & PCBs ND 

VFO47 Volatiles 

Acetone 

39WO28 

4 ug/L 39wo27 

39wo24 

39wo32 
39WO340 

39wO31 
39TlOOOl 

39wooi 
39woo2 

39woo3 
39woo4 

39woo5 

VFO48 Volatiles 

P-Butanone 

Acetone 

2-Butanone 

39RO3401 

4 ug/L 

3 ug/Kg 390002 

4 ug/Kg 39DOOl 
39DOO7 

390023 

390026 

390016 

39D013 

390019 

390018 
3900180 
390022 

NFO49 

NF051 

NF052 

rNFO53 

Volatlles 

2-Butanone 

Semivolatiles 

Volatiles 

2-Butanone 

Volatiles 

Volatiles 
Methylene chlonde 

39uoo1 

4 ug/L 

ND 

16T06801 

4 ug/L 16R03501 

ND 

15G00602D 

8 q/L 15T07501 
15G00401 

15G00703 
15G00703D 
15G00501 

15600502 
15GOO503 

@IF054 Volatiles 
Acetone 

4 ug/L 3OTO7701 
30R03901 

30600302 
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Table VIII 

Summary of Method B!a~~~F~~~~~i~atigp~ 
Groundwater and Subsurface Soil Investigation, Pha% l’1B 

NAS Whiting Field, Milton Florida 

Organic Compounds 
- 

SDG Compound Concentration Associated Samples 
= 

WFO54 cont. Methylene chloride 8 ugiL 15T07601 

15GOQ851 
15G00801 D 

15GOO802 
15RO3801 

1 SG00803 
15600303 

- 

WF055 Volatiles ND 
= 
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Table IX - ” 
UL.^” ,“., ._ 

Summary of Field Blank Cqntamination 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

JF022 

VF022 

VFO22 

WFO22 

NF023 

‘NF023 

Parameter 

Client ID: BKFCl CC1 

Laboratory ID: R8050010 

Collection Date: 7:17/96 

Type: Source blank 

Volatiles 

Acetone 

Semivolatiles 
Da-n-butylphthalate 

Pestlcldes/PCBs 

Client ID: BKRCl CC1 

Laboratory ID: RBfJ58002 

Collection Date: 7/l 6/96 

Type: Equipment rinsate 

Volatile5 

Semivolatiles 
Di-n-butylphthalate 

Bls(2-ethylhexyl)phthalate 

PesticldesiPCBs 

Client ID: BKTCI 001 

Laboratory ID: RB858001 

Collection Date: 7/l 6196 

Type: Trip blank 

Volatiles 

Acetone 

Client ID: 17T01101 

Laboratory ID: RBE73001 
Collection Date: 7118196 

Type: Trip blank 

Volatiles 

Acetone 

Client ID: 01 Roll01 

Laboratory ID: RB887005 

Collection Date: 7123196 

Type: Equipment rinsate 

Volatiles 

Acetone 

Semlvolatiles 
Di-n-butylpMhalate 

PesticideslPCBS 

Client ID: 01 TO1 201 

Laboratory ID: RB&37001 

Collection Date: 7122i96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

Concentration Qualifier 

4 ug!L IOU ug,L’ 

6 ug/L None 

ND None 

ND None 

5 ug/L None 

2 uglL None 

ND None 

3 ug/L IOU ug/L’ 

0 ug!L IOU ug/L’ 

4 ug/L None 

6 uglL None 

ND None 

2 ug/L 1ou ug/L’ 

3 uglL 1ou ug/L’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsuda&e g”&ij ‘i&gf&&&, Phase ,,B 

NAS Whiting Field, Milton Florida 

;DG 

VF023 

vFO24 

NF024 

NF025 

WF025 

WF025 

Organic Compounds 

Parameter 

Client ID: 16TC1301 

Laboratory ID: RB887014 

Collection Date: 7/25!96 

Type: Trip blank 

Volatiles 

Acetone 

Client ID: 18TC1401 

Laboratory ID: RB92001 

Collection Date: 7129196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 
Chloroform 

Client ID: 15RCf201 

Laboratory ID: RB920005 

Collection Date: 7131 f96 

Type: Equipment rinsate 

Volatiles 

Acetone 

Semwolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: lSR01301 

Laboratory ID: RR95601 1 

Collection Date: S/7/96 

Type: Equipment rinsate 

Volatrles 

Semwolatiles 

DI-n-butylphthalate 

PestrcidesiPCBs 

Client ID: 15T01501 

Laboratory ID: RB956001 

Collection Date: 8/S/96 

Type: Trip blank 

Volatiles 

Methylene chloride 

Acetone 

Client ID: 15T01601 

Laboratory ID: RB956012 

Collection Date: 0l0196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

Concentration 

2 llg:L 

2 ug/L 

4 q/L 
1 ug/L 

6 ug/L 

6 ugiL 

ND 

ND 

6 ugiL 

ND 

2 ug/L 

4 uglL 

1 ug/L 

2 ug/L 

- 

Qualifier 
- 

None 

None 
1ou ug/L’ 

None 

1 ou UglL” 

None 

None 

None 

None 

None 

None 

None 

None 

1ou lIg/L 
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Table lk 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF026 

IF026 

JFO26 

IF027 

VF027 

YF027 

Parameter 

Client ID: 15T01701 

Laboratory ID: RB980001 
Collection Date: B/l 2/96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 16T01801 

Laboratory ID: RB980015 

Collection Date: 8/l 5196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

Client ID: 15R01401 

Laboratory ID: RB980012 

Collection Date: B/14/96 

Type: Equipment rintate 

Volatiles 
Acetone 

Semivolatiles 

DI-n-butylphthalate 

Pestrcides/PCBS 

Client ID: 16TO1901 

Laboratory ID: RCOl6001 

Collection Date: 8/l 9196 

Type: Trip blank 

Volatiles 
Methylene chlonde 

Acetone 

Client ID: 66T02001 

Laboratory ID: RCOl6014 

Collection Date: B/22/96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 16R01501 

Laboratory ID: RCOl6012 

Collection Date: B/21 /96 

Type: Equipment rinsate 

Volatiles 

Semivolatiles 

Di-n-btiylphthalate 

PesticideslPCBs 

Concentration 
_. 

1 ug!L 

1 ugiL 
3 uglL 

6 ug/L 

6 ug/L 

ND 

5 ug/L 
6 ug/L 

3 t&L 

ND 

5 ug/L 

ND 

Oualifier 

None 

None 

IOU ug/L’ 

1ou uglt’ 

None 

None 

None 
None 

None 

None 

None 

None 
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Table tX 
Summary of Field Blank Cpntpfpination, ,_ 

Groundwater and Subsu&& S&l IKticiY&ti&&i& Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG Parameter I 
Concentration Qualifier 

- 

‘FO28 Client ID: 1 lT02201 

Laboratory ID: RC044008 

Collection Date: 8128196 

Type: Trip blank 

Volatiles 
Methyiene chloride 2 ug/L None 

Acetone 8 ug/L 1ou ug’L’ 
- 

IF028 

/I=028 

VF029 

NF029 

WFo29 

Client ID: 1 OT02101 

Laboratory ID: RC044001 

Collection Date: 8126196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 11 R01801 
Laboratory ID: RC044016 

Collection Date: B/28/96 

Type: Equipment rinsate 

Voiatiles 
Acetone 

Semwolatiies 
DI-n-butylphthalate 

PesticideslPCBs 

Client ID: 13ROl701 

Laboratory ID: RC092008 

Collection Date: 9/l 1196 

Type: Equipment rinsate 

Volatiles 

Acetone 

Semlvolatlles 

DI-n-butylphthalate 

B1s(2-ethylhexyl)phthalate 

PestudeslPCBs 

Client ID: 13T02301 

Laboratory ID: RC092001 

Collection Date: 9f9/96 

Type: Trip blank 

Volatiles 

Methylene chloride 
Acetone 

Client ID: 88T02401 

Laboratory ID: RC092011 

Collection Date: 9/l 2196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

2 ug/L 

9 uglL 

5 uglL 

ND 

3 ug/L 

5 uglL 

1 uglL 

ND 

1 ug/L 

2 uglL 

3 q/L 
3 ug/L 

None 
- 

IOU ug/L’ 

None 

None 
- 

1ou ug/L’ 

None 

1 ou ug/L’ 

None 

- 

None 
1ou ug/L’ 

None 
IOU lJgl!L’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

‘= Organic Compounds 

DG 

IF030 

IJFO30 

VFO30 

NF031 

NF031 

vVFO31 

Paiameter 

Client ID: 66R01601 

Laboratory ID: RC121010 
Collection Date: 9/l 8!96 

Type: Equipment rinsate 

Volatile5 

Acetone 

Semivolatiles 

DI-n-butylphthalate 

Bis(2-ethylhexyl)phthalate 

Pesticides/PC& 

Client ID: 66T02501 

Laboratory ID: UC1 21001 
Collection Date: 9/l 6/96 

Type: Trip blank 

Volatiles 

Methylene chloride 

Acetone 

Client ID: 66T02601 

Laboratory ID: RC121012 

Collection Date: 9119/96 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

Client ID: 05T02701 

Laboratory ID: MB928001 

Collection Date: 9123196 

Type: Trip blank 

Volatlles 
Methylene chlonde 

Client ID: 33T02801 

Laboratory ID: MB958001 

Collection Date: g/26/96 

Type: Trip btank 

Volatlles 
Methylene chloride 

Client ID: 05R01901 

Laboratory ID: MB92801 1 

Collection Date: g/25/96 

Type: Equipment rinsate 

Volatrles 

Semlvolatiles 
Di-n-butylphthalate 

Pestlcides/PCBs 

Concentration Qualifier 

4 ug!L None 

3 uglL None 
1 ug!L 1 ou ug/L’ 

ND None 

3 ug/L None 
3 ug/L 1ou LJgJL’ 

3 UglL None 

3 uglL None 

2 ug/L None 

3 ug/L None 

ND None 

2 UglL IOU ug/L’ 

ND None 
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Tabie IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface% Sdil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

= 

DG 

IF031 B 

JFO32 

JFO32 

VF032 

NF033 

,- 

VF033 

YFO33 

- 
Organic Compounds 

= 

Parameter Concentration Qualifier 
= 

Client ID: 16TO4001 

Laboratory ID: MC447002 
Collection Date: 11121196 

Type: Trip blank 

Volatiles ND None 
B 

Client ID: 06T02901 
Laboratory ID: MC01 1001 

Collection Date: 9,‘30/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 29TO3001 

Laboratory ID: MC037001 

Collection Date: 10:3/96 

Type: Trip blank 

Volatiles ND None 

- 
Client ID: 06R02001 

Laboratory ID: MC01 1006 

Collection Date: 1012196 

Type: Equipment rinsate 

Volatlles ND None 

Semivolatiles 
DI-n-butylphthalate 3 ugfL IOU ug/L’ 

PestrcldesiPCBs ND None 

Client ID: 29T03101 
Laboratory ID: MC085001 

Collection Date: 1 O/7/96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66TO3201 

Laboratory ID: MC1 18001 

Collection Date: 10/10/96 

Type: Trip blank 

Volatiles 

Acetone 26 ug/L None 

Client ID: 66R02101 

Laboratory ID: MC021 01 
Collection Date: 1 O/9/96 

Type: Equipment rinsate 

Volatiles 

Methylene chloride 1 ug/L None 

Semlvolatiles 
Di-n-butylphthalate 6 uglL None 

/ 

PesticideslPCBs ND None ’ 

1 
1 

1 

I 

1 

1 

1 

I 

1 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting ‘Field, Milton Florida 

Organic Compounds 

iDG 

YFO34 

NF034 

NF034 

NF035 

NF035 

WFO35 

NFo36 

Parameter Concentration Qualifier 

Client ID: 66T03301 

Laboratory ID: MCI 53001 
Collection Date: 1 0.‘14!96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66TD3401 
Laboratory ID: MC176001 

Collection Date: 1 O/l 7196 

Type: Trip blank 

Volatiles ND None 

Client ID: 66R02201 
Laboratory ID: MC1 53007 
Collection Date: 1 O/l 6196 

Type: Equipment rinsate 

Volatiles 

loluene 8 uglL None 

Ethylbenzene 1 ug/L None 

Xylenes (total) 2 ug/L None 

Semivolatiles 

Di-n-butytphthalate 2 ug/L None 

Pestlcldes/PCBs ND None 

Client ID: 66T03501 

Laboratory ID: MC214001 
Collection Date: 1 O/21 /96 

Type: Trip blank 

Volatlles ND None 

Client ID: 66T03601 

Laboratory ID: MC231 001 
Collection Date: 1 O/24/96 

Type: Trip blank 

Volatlles ND None 

Client ID: 66R02301 
Laboratory ID: MC21 4006 

Collection Date: 1 O/23/96 

Type: Equipment rinsate 

Volatiles ND None 

Semlvolatiles 
Di-n-butylphthalate 3 ug/L None 

Pesticides/PCBs ND None 

Client ID: 66T03701 

Laboratory ID: MC262001 

Collection Date: 10120196 
Type: Trip blank 

Volatiles ND None 
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Table IX ^’ ’ 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil lk$&$&%,‘Ph~~e IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF036 

Parameter I 
Concentration Qualifier 

Ciient ID: 31 TO3801 

Laboratory ID: MC284001 

Collection Date: lo/31196 

Type: Trip blank 

IF036 

vFO37 

YF037 

NF037 

NF037 

NFO36 

Volatiles ND None 
= 

Client ID: 54R02401 
Laboratory ID: MC262007 

Collection Date: 1 O/30/96 

Type: Equipment rinsate 

Volatiles ND None 

Semwolatiles 

Di-n-butytphthalate 4 uglL 1ou uglL’ 

Pesticides/PCBs ND ND 

= 

Client ID: 15T03901 

Laboratory ID: MC424001 

Collection Date: 11 it 8196 

Type: Trip blank 

Volatiles ND None 

I 

Client ID: 16T04001 

Laboratory ID: MC448004 

Collection Date: 1 l/21 /96 

Type: Trip blank 

Volatlles ND None 
I 

Client ID: 15R02501 

Laboratory ID: MC424009 

Collection Date: 11 120196 

Type: Equipment rinsate 

Volatiles ND None 
B 

Client ID: 15FOO201 

Laboratory ID: MC42401 0 

Collection Date: 11/20/96 

Type: Source blank 

Volatlles 

Xylenes (total) 2 ug/L None 

Semlvolatiles 
Di-n-butylphthalate 4 L&l/L 1ou ug/L’ 

PesticidestPCBs ND None 
- 

Client ID: 36R02601 

Laboratory ID: MC68701 6 

Collection Date: 12/l 8196 

Type: Rinsate 

Volatiles ND None 
- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic CompouA 

IDG 

YFO38 

NF039 

NF039 

WFO40 

INFO40 

iNFO4l 

WF041 

WFWI 

Parameter 

Client ID: 36T04101 

Laboratory ID: MC687001 
Collection Date: 12!17196 

Type: Trip Blank 

Voiatiles 

Client ID: 35T04201 
Laboratory ID: MC698001 

Collection Date: 12/l 9197 

Type: Trip Blank 

Volatiles 

Client ID: 35R02701 

Laboratory ID: MC69801 1 

Collection Date: 12/21/96 

Type: Equipment rinsate 

Volatiles 

Client ID: 35T04301 

Laboratory ID: MC783001 

Collection Date: 1 I7197 
Type: Trip blank 

Volatiles 

Bromomethane 

Client ID: 37R02601 

Laboratory ID: MC78301 7 

Collection Date: 1 /g/97 

Type: Equipment rinsate 

Volatiles 
Acetone 
Carbon dwlfide 

Client ID: 35T04501 

Laboratory ID: MD908001 

Collection Date: 6/11/97 

Type: Trip blank 

Volatlles 

Acetone 

Client ID: 37T04601 

Laboratory ID: MD926001 

Collection Date: 6/l 2197 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 35104701 

Laboratory ID: MD950001 

Collection Date: 6/l 5l97 

Type: Trip blank 

Volatiles 
Methylene chloride 
Xylene (total) 

Concentration Qualifier 

ND None 

ND None 

ND None 

1 ug/L 1ou ug/L’ 

5 ug/L 1 ou ug/L’ 

2 ug/L None 

6 ugiL None 

1 ugiL None 

3 uglL None 
1 q/L None 
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Table IX 
Summary of Field Blank Contamination, 

Groundwater and Subsurface Sdil i&&$&n, Phase IIB ’ 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

YFO41 

NFO41 

NF041 

WFC42 

WF042 

WF042 

WF043 

Parameter 

Client ID: 13TO4601 

Laboratory ID: MD965001 

Collection Date: 6!16!97 

Type: Trip blank 

Volatiles 
Methylene chloride 

Acetone 

Client ID: 35FOO301 

Laboratory ID: MD908002 

Collection Date: 6/l 1 I97 

Type: Source blank 

Semivolatiles 
Di-n-butylphthalate 

Pesticides 8 PCBs 

Client ID: 35R03001 

Laboratory ID: MD908003 

Collection Date: 6/l 1 J97 

Type: Equipment rinsate 

Semivolatiles 

Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Client ID: 05TO4901 

Laboratory ID: ME007001 

Collection Date: 6/l 0197 

Type: Trip blank 

Volatiles 

Client ID: 05T05001 

Laboratory ID: ME021 001 

Collection Date: 6/20/97 

Type: Trip blank 

Volatiles 

Acetone 

Client ID: 05u03to1 
Laboratory ID: ME007006 

Collection Date: 6/l 7197 

Type: Equipment rinsate 

Volatlles 

Client ID: 05R03201 

Laboratory ID: ME042002 

Collection Date: 6123197 

Type: Equipment rinsate 

Volatiles 
l.2-Dlchloropropane 

Concentration 

2 ugiL 
6 ugli 

3 ug/L 

ND 

4 ug/L 

8 uglL 

ND 

ND 

2 ug/L 

ND 

1 ug/L 

Qualifier 
- 

None 
None 

None 

None 

None 

None 

None 

None 

None 

None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 1lB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

YFO43 

rVFO43 

NFO43 

YFO43 

‘VFO44 

NFO44 

h/F044 

NFo44 

Parameter Concentration Qualifier 

Client ID: 05T0.5 101 

Laboratory ID: MW042001 
Collection Date: 6,‘23/97 

Type: Trip blank 

Volatlles ND None 

Client ID: 33T05201 
Laboratory ID: MW0.53001 
Collection Date: 6/24/97 

Type: Trip blank 

Volatiles 
Acetone 3 ug/L None 

Client ID: 33T05301 

Laboratory ID: ME073001 

Collection Date: 6125197 

Type: Trip blank 

Volatiles ND None 

Client ID: 3OT05401 

Laboratory ID: ME087001 
Collection Date: 6/26/97 

Type: Trip blank 

Volatiles 

Acetone 4 ug/L None 

Client ID: 06R03301 

Laboratory ID: ME1 00002 

Collection Date: 6/29/97 

Type: Equipment rinsate 

Voiatiles 

Acetone 7 ug/L None 

Tnchloroethene 6 ug/L None 

Toluene 3 ug/L None 
Ethylbenzene 1 ug/L None 

Xylene (total) 2 ug/L None 

Client ID: 06T05501 

Laboratory ID: ME1 00001 
Collection Date: 6/29/97 
Type: Trip blank 

Volatiles ND None 

Client ID: 66T05601 
Laboratory ID: ME1 10001 
Collection Date: 6/30/97 
Type: Trip blank 

Volatiles 
Acetone 5 uglL IOU uglL’ 

Client ID: 66T05.701 

Laboratory ID: ME133001 
Collection Date: ?12/97 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blqnk Contamination 

Groundwater and Subsuifa& &# I&e”&&&xk Phase IlB 
NAS Whiting Field, Milton Florida 

Oraanic Compounds 

DG 

‘F044 

IF045 

VFC45 

NFC45 

WF045 

sarameter Concentration I Qualifier 
D 

Xient ID: 66T05601 

.aboratory ID: ME1 35001 

:ollection Date: 712197 

rype: Trip blank 

/olatiles 

ketone 3 l&J/L 1ou ug:i’ 

Xent ID: OWRO3401 

,aboratory ID: ME1 49002 

Zollection Date: 7/7/97 
rype: Equipment rinsate 

Jolatiles 

ketone 3 uglL 1 ou ug!L‘ 

1.2-Dichloropropane 1 ug/L None 

Semivolatiies 
Di-n-butylphthalate 5 ug/L 1 ou ug/L’ 

Pesticides 8 PCBs ND None 

Client ID: 0w-r05901 

Laboratory ID: ME1 49001 

Collection Date: 7t7P7 
Type: Trip blank 

Volatiles 
Acetone 2 ug/L 1olJ ug/L.’ 

Client ID: 0W06001 

Laboratory ID: ME1 59001 

Collection Date: 7/8/97 

Type: Trip blank 

Volatdes ND None 

Client ID: 66TO6101 

Laboratory ID: ME176001 

Collection Date: 719197 

Type: Trip blank 

Volatlles 

Acetone 2 ug/L 1ou ug/L’ 

Client ID: OWTO6201 

Laboratory ID: ME190001 

Collection Date: 711 o/97 

Type: Trip blank 

Volatiles ND None 

Client ID: OWTO6401 

Laboratory ID: ME226001 

Collection Date: 7114197 

Type: Trip blank 

Volatiles 
Acetone 250 UgtL None 

Î . s .._._ :. ‘. ,“. I,. 

\ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field. Milton Florida 

Organic Compounds 

iDG 

WFO45 

NFO46 

NFO46 

WFO46 

NFO46 

JvFO47 

WFO47 

Parameter 

Client ID: OWTO6401 DL 

Laboratory ID: ME226001 DL 

Collection Date: 7114197 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 R03301 

Laboratory ID: MW241002 

Collection Date: 7/l 5197 

Type: Equipment rinsate 

Volatiles 
I .2-Dichloropropane 

Semivolatiles 

Di-n-butylphthalate 

Pesticides 8, PCBs 

Client ID: 31T06501 

Laboratory ID: ME241 001 

Collection Date: 7/l s/97 

Type: Trip blank 

Volatiles 

Acetone 

Client ID: 31 TO6601 

Laboratory ID: ME261 001 

Collection Date: 7/l 6/97 

Type: Trip blank 

Volatiles 
Toluene 

Client ID: 31T06701 

Laboratory ID: ME305001 

Collection Date: 7i21/97 

Type: Trip blank 

Volatlles 
Methylene chloride 

Client ID: STOR-BLK 

Laboratory ID: ME243006 

Collection Date: 7/15/97 

Type: Storage blank 

Volatiles 

Client ID: STOR-BLK2 

Laboratory ID: ME267008 

Collection Date: 7/l 6197 

Type: Storage blank 

Volatiles 

Acetone 
Toiuene 

Concentration Qualifier 

250 ug/L None 

1 us/L None 

12 ug/L 12u LlgiL’ 

ND None 

4 ug/L None 

1 ug/L None 

1 ug/L None 

ND None 

4 &l/L None 

0.4 uglL None 
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Table”iX 
Summary of Fie!d Blank Cc++@nation 

Groundwater and Subs~rhki! still I&bitig$ikm, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

VF047 

Parameter Concentration Qualifier 

Client ID: 39TlOOOl 

Laboratory ID: ME244001 

Collection Date: 7/l 5197 

Type: Trip blank 

Volatlles 
Carbon dwtfrde 0.40 ug/L None 

Toluene 0.50 ug/L None 
m 

NFWB Client ID: 39R03401 

Laboratory ID: ME264009 
Collection Date: 7/l 7l97 
Type: Equipment rinsate 

Volatile5 
1.2~Dichloropropane 1 ug/L None 

- 

NFo49 

YFO49 

NF051 

WFOSI 

WFO51 

WFo51 

Client ID: 39T10201 
Laboratory ID: ME262001 

Collection Date: 7/l 5197 

Type: Trip blank 

Volatiles 
Toluene 0.90 ugiL None 

Client ID: 39T10401 

Laboratory ID: ME263007 

Collection Date: 7/l 7/97 
Type: Trip blank 

Volatiles 

Toluene 0.40 ug/L None 
- 

Client ID: 16RO3501 

Laboratory ID: ME306002 

Collection Date: 7121 I97 

Type: Equipment rinsate 

Volatlles 
Methylene chloride 1 ug/L None 

- 

Client ID: 16T06801 

Laboratory ID: ME306001 

Collection Date: 7:21 I97 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Acetone 3 ug/L None 

Client ID: 16TO6901 

Laboratory ID: ME322001 
Collection Date: 7l22P7 
Type: Trip blank 

Volatiles ND None! 

Client ID: 16T07001 

Laboratory ID: ME340001 

Collection Date: 7123197 

Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

;DG 

VFOSl 

VF052 

fVFO52 

VFO53 

YFO53 

NF053 

UFO53 

WF053 

Organic Compounds 

Parameter 

Client ID: 16T07101 

Laboratory ID: ME348001 
Collection Date: 7125197 

Type: Trip blank 

Volatiles 

Client ID: STORAGEBLK 
Laboratory ID: ME346008 

Collection Date: 7125J97 

Type: Storage blank 

Volatiles 
Methylene chloride 

Acetone 

Client ID: 39T10501 

Laboratory ID: ME346007 
Collection Date: 7J25/97 

Type: Trip blank 

Volatiles 

Client ID: 1 SR03701 
Laboratory ID: ME367002 

Collection Date: 7/27/97 

Type: Equipment rinsate 

Volatiles 

Client ID: 1 ST07201 

Laboratory ID: ME367001 

Collection Date: 7127197 

Type: Trip blank 

Volatiles 

Client ID: 1 ST07301 

Laboratory ID: ME377001 

Collection Date: 7128197 
Type: Trip blank 

Volatiles 

Client ID: 1 ST07401 

Laboratory ID: ME390001 
Collection Date: f/29/97 

Type: Trip blank 

Volatiles 

Client ID: 1 ST07501 
Laboratory ID: ME404001 

Collection Date: 7POP7 

Type: Trip blank 

.,.j 
Concentration 

._ 

ND 

1 ug/L 

3 UgiL 

ND 

ND 

ND 

ND 

ND 

Qualifier 

None 

None 

None 

None 

None 

None 

None 

None 

MO54 

Volatiles ND None 

Client ID: 15R03001 

Laboratory ID: ME441 005 

Collection Date: E/5/97 
Type: Equipment rinsate 

Volatiles ND None 

,,-----I 

.F1, 
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Table IX. 

Summary of Field B&k, ,~~~+!?~~~~@.8tion. 
Groundwater and Subsurface Soil Invirstigtitktti, Phase IIB 

NAS Whiting Field, Milton Florida 

- 

Organic Compounds 

DG Parameter ConcentraGon ! Qualifier 
- 

IF054 Client ID: 30R03901 

Laboratory ID: ME450002 

Collection Date: B/6/97 

Type: Equipment rinsate 

Volatiles 
1.2-Dichloropropane 1 ug/L None 

IF054 Client ID: 1 ST07601 

Laboratory ID: ME441 001 

Collection Date: E/4/97 

Type: Trip blank 

Volatiles ND None 
- 

IF054 Client ID: 30T07701 

Laboratory ID: ME450001 

Collection Date: 615197 

Type: Trip blank 

Volatiles ND None 

JFO55 Client ID: 0WA04101 

Laboratory ID: MF004002 

Collection Date: 1 O/27/97 

Type: Equipment rinsate 

Volatiles ND None 
- 

VF055 Client ID: 13R04201 

Laboratory ID: MF004005 

Collection Date: 1 O/28/97 

Type: Equipment rinsate 

Volatiles ND None 

VF055 Client ID: 0w-r06001 

Laboratory ID: MF004001 

Collection Date: 1 O/27/97 

Type: Trip blank 

Volatiles ND None 

1 = sample resu!! was modified based on an associated method 

blank concentration. 

Jote: see detailed data validation report for the discrete qualifiers. 

^ 

A-99 



Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase 116 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Ctitetla % Recovery 

SDG Client ID Analyte % Recovery Dlfference MS MSD RPD/Diflerence Qualifier 

WFo22 EKG001 01 Metals None 

Cyanide None 

WF023 02G00301 Metals None 

Cyanide None 

WF024 15G00701 Metals None 

Cyanide None 

WF025 15G00601 Metals None 

Cyanide None 

WFO26 15G00603 Metals None 

Cyanide None 

NF027 16G00501 Metals None 

Cyanide None 

NF026 12GOOlOt Metals None 

Cyanide None 

NF029 f4GOOiOl Metals None 

Cyanide None 

INFO30 66G00601 Metals None 

Cyanide None 

vVFO31 05GOlOOf Iron *loo 124.6 ug/L J 

Lead k3.0 9.2 uglL J 

Sodium t 5000 5976 ug/L J 

Zinc f20.0 174 ug/L J 

Cyanide 75-125 3.7 J &let) A (ND) 

A’FO31B None Metals None 

Cyanide None 

mVFO32 29GOO501 Metals None 

Cyanide None 

P/F033 66600201 Metals None 

Cyanide None 
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Table+ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples .-,’ 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Inorganic Anaiytes 

Crlterla % Recovety 

SDG Client ID Analyte % Recovery Difference MS MSD RPD/Difference Qualifier 

NF034 30G00301 Antimony 75-125 126.7 J (all detects) 

Cyanide None 

NF035 66G01701 Metals None 

Cyanide None 

NF036 54G00101 Metals None 

Cyanide None 

NF037 1 SF0020 I Metals None 

Cyanide 75-125 3.7 J (de!) Ft (ND) 

NFO41 35GOOlOt Aluminum 4100 402 uglL J 

Iron 2100 309 ug/L J 

Manganese 510 75.2 ug/L J 

Cyanide None 

VFO45 OWG00502 Metals None 

Cyanide None 

VFO46 31 GO01 01 Metals None 

Cyanide None 

VF047 39wo34 Metals None 

VFO51 None Metals None 

VF053 15600602 Metals None 

VF054 15G00601 Metals None 
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r Table Xl 

Summary of Relative percent Differences (RPD) for Original and Field Duplicate 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

- lnorganlc Analytes = 
S 

Client ID 
BKGOOI 01 

BKGOOI 01 D 

11 WFO: RB858003 
RB858004 

Laboratory ID 7/l 6196 

Collection Date 
7/l 6/96 

,DC 

!2 

022 

Al uminum 

B: xium 

ci alclum 

Ir: 3n 

LC sad 

N lagnesium 

N manganese 

S ,elenium 

s iodlum 

2 :inc 

C ;yanide 

43.4 uglL 

15.6 ug/L 

536 uglL 
54.0 ug:i 

ND 

499 ug/L 
1.7 q/L 

0.67 ugk 
1080 Ug/L 

2.4 Ug/L 
3.8 Ug/L 

54.4 ug/L 

15.6 ugiL 

558 ug!L 
57.9 ug/L 
0.80 ug/L 

521 ug/L 
1.9 ug/L 

ND 

1080 Ug/L 
ND 

6.5 UglL 

Xent ID 
_aboratory ID 
:ollection Date 

01 GO01 02 
RB873008 

7/l 9196 

OI GO01 02D 
US873009 

7/19P6 

Samples 

( UPC 
-! 1 

22 
0 

4 

7 

Nat calculable 
4 

11 

Not calculable 
0 

Not calculable 
52 

50 

0 

Not calculable 
7 

Not calculable 
32 
14 

11 
1 

Not calculable 
11 

Not calculable i 
6 

0.0 

Not calculable 
0 
7 
7 

0.3 
1 

21 
0.7 

58 

2 -A 7 
11 

77 

10.3 uglL 

15.6 UgiL 
ND 

6250 Ug/L 

1.4 l&!/L 
8.8 uglL 
1.5 ug/L 
331 ug/L 

9.0 ug/L 
842 uglL 

2070 Ug/L 

1.6 ug/L 
11.4 ug/L 

ND 

19.1 l&l/L 

I 5.6 ugiL 
0.53 ug/L 

5850 Ug/L 
ND 

12.2 ug/L 
1.3 q/L 
337 ug/L 

6.7 ug/L 
938 q/L 

2100 l&l/L 
ND 

10.2 ug/L 

I .9 ug/L 

O2G003Ol 

RB007012 

7/24/96 

79.3 uglL 

120 uglL 
0.39 q/L 

113000 uglL 

36.2 UglL 
1.4 uglL 

9560 q/L 

13.5 ug/L 

7.8 ug/L 
4610 UgiL 

1.2 ug/L 
2200 y/L 

3.0 ug/L 
1 .a &l/L 

Aluminum 

Barium 
Beryllium 

alcium 

.opper 

on 
ead 
nagnesium 

Aanganese 
aotassium 
jodium 

Janadium 

Zinc 
cyanide 

f----Y 

O2G003Ol D 
RB887013 

7124196 

84.6 ug/L 

129 ug/L 
ND 

113000 ug/L 
38.7 ug/L 

1.3 ug/L 
9590 LlglL 

13.7 ugiL 

9.6 q/L 
4500 ug/L 

0.66 uglL 

2240 Ug/L 

2.8 uglL 
2.0 ug/L 

YFO23 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Beryllium 

Calcium 

Iron 
Lead 
Magnesium 

Manganese 

Nickel 
potassium 

Selenium 

Sodium 

Vanadwm 

Zinc 
Cyanide 

2.0 ug/L 4.5 ug/L 
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Tab,e 2,. *, iw 

Summary of Relative percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurf&e Sbil‘%%&igation, Phase IlB 

NAS Whiting Field, Milton Florida 
- 

SDG Inorganic Analytes RPD 
i 

IF024 Client ID 

Laboratory ID 
Collection Date 

Alumtnum 
Banum 

Calcium 

Chromium 
Iron 
Lead 
Magnesium 

Manganese 
Sodium 

Vanadium 
Zinc 

Cyanide 

15G00701 

RB920009 
7i31 I96 

161 ug!L 

15.6 ug.‘L 

356 ug!L 

2.9 ug!L 
183 ugii 
0.70 ug/L 
433 ug/L 

2.8 ug/L 
1530 ugiL 

ND 
3.4 ug,‘L 

2.6 ug/L 

15G00701 D 
RB950010 

7131 I96 

173 ug.‘1 

19.3 ug/L 

360 ug!L 

2.0 ug,‘l 
202 ug:L 
0.60 ug/L 
422 ug!L 

2.6 ug/L 
1610 ug/L 

1.2 uglL 

3.6 ugll 

3.2 uglL 

7 

21 
1 

37 
10 
15 

3 
7 

5 
Not calculable 

6 

21 - 

IF025 Client ID 1 SGOO601 15G00601 D 

Laboratory ID RB956006 RB956008 

Collection Date WI96 WI96 

Aluminum 89.4 ug/L 55.8 uglL 
Arsenic 8.0 uglL 7.8 uglL 
Banum 67.6 ug/L 63.7 uglL 
Calcium 3690 ugiL 3820 UglL 
Iron 31000 ug/L 30500 uglL 

Lead 0.90 uglL 0.5OU ug/L 
Magneswm 1940 ug/L 1900 uglL 
Manganese 139 uglL 136 ug/L 
Potassium 2460 ug/L 2340 uglL 
Sodium 2630 ug/L 2590 ug/i 
Zinc 3.4 uglL 3.3 ug/L 

Cyanide 1.5u uglL 8.1 uglL 

46 
2 

6 

2 

2 
Not calculable 

2 

2 

5 
2 
3 

Not calculabie 
- 

NF026 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 

Calcium 

Chromium 

Coban 
Copper 
Iron 

Lead 
Magnesium 

Manganese 

Potassium 
Sodium 

Vanadrum 

Zinc 
Cyanide 

15(300003 15G00803D 

RB9a0007 RB900000 
0/l 4196 B/l 4196 

187 ug!L 146 uglL 
10.6 ug/L 10.8 ug/L 
1440 ug/L 1170 uglL 

2.9 ug/L 2.ou ug/L 

2.3U ug/L 2.4 ug/L 
4.0 ug/L 2.4 ug:L 
194 ug/L 175 ug/L 
0.80 ug/L 0.50 uglL 
322 ug/L 296 q/L 
33.1 ug/L 32.9 ugiL 

522 ug/L 316U q/L 
5350 ug/L 5380 ug/L 

2.0 ug/L 1.5 ug/L 
176 ugll 178 uglL 
1.6 uglL 4.2 ug/L 

25 
2 

21 
Not calculable 

Not calculable 

50 
10 
46 

8 

0.6 
Not calculaole 

0.6 

29 

1 
90 

- 

A-l 03 



Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

IF026 Client ID 16G00403 166004031) 

Laboratory ID RB980020 RB9.60021 

Collection Date 8/l 6196 a/16/96 

Aluminum 278 ugiL 290 uglL 4 

Arsenic 1 .o ug’L osou ug/L Not calculable 

Banum 28.6 uglL \ 27.5 uglL 4 

Calcium 3110 uglL 3300 UglL 6 

Chromium 2.3 ug!L 2.9 uglL 23 

Copper l.lU ug/L 1.3 uglL Not calculable 

Iron 1370 ugii 879 uglL 44 

Lead 4.0 ug/L 2.7 ug/L 39 

Magnesium 1320 ug!L 987 q/L 29 

Manganese 41.3 ug/L 33.5 ugJL 21 

Potassium 540 ug/L 713 ug/L 28 

Sodium ’ 2570 ug/L 2590 ug/L 0.8 

Vanadium 2.2 ug/L 1.2u ug/L Not calculable 

Zinc 103 ugiL 945 ug/L 161 

Cyanide 2.9 ug/L 1.6 ug/L 58 

irFO27 Client ID 16G00501 16G00501 D 

Laboratory ID RCOl6009 RC016013 

Collection Date 0121 I96 0121 I96 

Aluminum 12.6 q/L 16.7 uglL 28 

Barium 10 ug/L 10 ug/L 0 

Calcium 239 q/L 234 ug/L 2 

Cobalt 3.2 q/L 2.3U ug/L Not calculable 

iron 9.2 q/L 5.3 ugfL 54 

Magnesium 276 ug/L 261 UglL 6 

Manganese l.OU ug/L 2.1 ug/L Not calculable 

Sodium I-550 uglL 1450 uglL 7 

Zinc 2.6 ug/L 1.6 ug/L 48 

n/F027 Client ID 09G00301 09G00301 D 

Laboratory ID X01601 9 UC01 6020 

Collection Date 8123196 8/23/96 

Aluminum 407 ugiL 372 ug/L 9 

Antimony 8.6U UgiL 9.3 ug/L Not calculable 

Arsenic 2.6 ug/L 2.8 ug/L 7 

Barium 27.1 ug/L 25.8 uglL 5 

Calcium 15300 ug/L 14600 ug/L 5 

Chromwm 4.0 ug/L 2.4 ug/L 50 

iron 173 uglL 148 q/L 16 

Lead 0.5ou ug/L 0.60 ugfL Not calculable 

Magnesium 158 UglL 160 ug/L 1 

Manganese i .5 ug/L 1.7 ug/L 12 

Potassium 2390 ug/L 2010 ug/L 17 

Sodium 2070 ug/L 1950 uglL 6 

Vanadium 16.4 ug/L 14.3 ug/L 14 

Zinc 14.8 uglL 1.2 ug/L 170 



L, 

= Table $1’ i ‘? <. 1 .:.j, ,.l ., ,,(l)_, 

Summary of Relative percent Differences (PPD) for Original and Field Duplicate Samples 
Groundwater and Subsurf& 5$il’%iti&fi$ation, Phase IlB 

NAS Whiting Field, Milton Florida 
- 

SDG InorganIc Analytes RPD 
- 

iFO28 Client ID 

Laboratory ID 
Collection Date 

Alummum 
Barium 
Calcium 

Lead 
Magnesium 

Manganese 
Potassium 

Sodium 

Thallium 
Zinc 

Cyanide 

12GOOlOl 12GO0101 D 

RC044012 RC044017 

8127196 at27196 

14.0 ug.‘L 15.1 ug!L 8 
14.5 ugiL 14.5 ug/L 0 
1840 ug!L 1870 uglL 2 

0.60 ug’L osou ug/L Not calculable 
320 ug!L 327 ug/L 2 

1 .ou ugli 1.4 ug/L Not calculable 
2220 ug!L 2290 uglL 3 
2310 uglL 2360 uglL 2 
0.70 ug/L 0.6OU uglL Not calculable 
6.7 ug/L 5.5 ugfL 20 

1.8U ug/L 2.1 ug/L Not calculable 
- 

VFO28 Client ID 
Laboratory ID 
Collection Date 

Aluminum 

Arsenic 
Banum 

Beryllium 
Calcium 

Chromium 
Copper 

Iron 

Lead 
Magnesium 

Manganese 
Potassium 

Sodium 
Vanadium 
Ztnc 

Cyamde 

11 GO0201 
RC044011 

8/20/98 

2770 ugiL 

1.7 uglL 
50.3 ug/L 

0.40 ug/L 
36400 ug/L 

20.4 ugiL 
2.0 ug/L 

232 ug/L 

0.5ou ug/L 
388 uglL 
2.2 uglL 

12900 ug/L 

3420 u&!/L 
11 .o ug/L 
3.4 ugli 

1.5u ug/L 

11 GO0201 D 
UC04401 8 

8/28/96 

2320 q/L 

2.0 ug/L 
51.6 ug/L 

0.3ou uglL 

41800 ug/L 

19.2 uglL 
3.1 ug/L 

337 UgJL 

0.90 ugli 

538 ugfL 
4.8 UglL 

9610 q/L 

2950 ug/L 
11 .o ug/L 
24.3 ug/L 

3.3 ug/L 

18 

16 
3 

Not calculable 

17 

6 
43 

37 
Not calculable 

32 
74 

29 
15 
0 

151 
Not calculable 

- 

A’FO29 Client ID 14GOOlOl 14GOOlOl D 

Laboratory ID RC092007 RCO92009 
Collection Date S/l 1 I96 9/l 1196 

Alumfnum 33.1 uglL 26.5 ug/L 

Arsenic 0.50 uglL 0.5ou ugiL 
Barium 22.3 ug/L 22.3 ug/L 
Calcium 3060 UglL 2870 uglL 
Iron 22.0 ug/L 27.3 ug/L 
Lead 1.3 ug/L 0.80 uglL 
Magnesium 702 uglL 691 ug/L 
Manganese 1.9 ug/L 1 .Q ug/L 

Mercury 0.12 ug/L 0.1 ou ug/L 
Sodium t 590 ug/L 1570 ug/L 

Vanadium 1.2u ug/L 1.4 ug/L 
Zinc 89.5 ug/L 96.0 ug/L 

22 
Not calculable 

0 
6 

22 

48 

2 
0 

Not calculable 

1 
Not calculable 

8 
- 

A-l 05 



Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO30 

WFO30 

NF031 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 

Barium 
Calcium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 

Selenium 
Sodium 

Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 

Calcium 

CobaR 
Iron 
Magnesium 

Manganese 

Potassrum 
Sodrum 
Zinc 

Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Banum 

Calcium 

Chromrum 
Cobalt 

Copper 
Iron 

Lead 
Magnesrum 
Manganese 
Mercury 

Nickel 

Potassium 

Selenrum 
Sodrum 

Thallium 
Vanadrum 
Zinc 

Inorgantc Analytes 

66600601 

RC121007 
9/l 8!96 

39.9 ug/L 

38 1 uglL 
883 ug/L 

1.8 ug!L 
8.2 ugiL 

0.90 ug/L 
1130 ug/L 
5.0 ugiL 
860 ug!L 

0.64 ug/L 
1280 ug/L 

2.9 ug/L 

66GO2203 
RC121016 

g/20/96 

44.0 ug/L 
6.4 UgiL 

751 ug/L 

2.3U ug/L 
35.6 ug/L 
271 ug/L 

9.7 ug!L 

491 ug/L 
2810 u&L 

1.2 ug/L 

1.8U q/L 

05GOl 001 

MB928007 

9125196 

27.6 ugli 

854 ug/L 
0.61 ug,‘L 
0.85 ug/L 

35.6 q/L 

40.1 ug/L 

4.4 ug/L 
874 ug/L 
3.3 ug/L 

0.03 ug/L 

1.4 ug/L 

3.lU ug/L 
5.4 ug/L 

15100 ug/L 

7.4 ug/L 
058U ugiL 

13.7 ug/L 

66GO0601 D 

RC121011 

9/l 8/96 

39.7 ugiL 

36.2 ug/L 
770 LigiL 

1.1u ug/L 
41.9 ugiL 

0.5oLJ ug/L 

1110 uglL 
4.6 ug/L 
689 ug/L 

0.6OU ug/L 

1160 uglL 

4.8 ug/L 

66G02203D 
RC121017 

g/20/96 

51.9 uglL 
6.4 ug/L 

731 uglL 
2.4 ug/L 

38.9 ug/L 
242 uglL 

9.7 ug/L 

316U ugll 

2760 uglL 
2.2 ug/L 

12.0 ug/L 

05GOlOOlD 

MB92801 2 
g/25/96 

27.1 ug/L 

803 ug/L 

0.36 UglL 
0.72 ug/L 

1.7u ug/L 

31.8U ugfL 

1.8U ug/L 
871 ug/L 
2.5 UglL 

0.04 uglL 

1.4 ug/L 

825 ug/L 
3.9u ug/L 

14900 ug/L 

1 .su ug/L 
0.63 ug/L 
3.8 ug/L 

RPD 

0.5 
5 

11 
Not calculable 

134 
Not calculable 

2 

8 

22 
Not calculable 

10 

49 

16 

0 
3 

Not calculable 

9 
11 

0 
Not calculable 

2 
59 

Not calculable 

.2 
6 

52 
17 

Not calculable 

Not calculable 

Not calculable 
0.6 

28 
29 
0 

Not calculable 

Not calculable 

1 

Not calculable 
Not calculable 

113 

A-106 



= 

Table XI 
Summary of Relative Percent Differences JRPD) Jy%y~gjyal and Field Duplicate Samples 

Groundwater and Subsuhake ‘$01) Invesbgation, Phase IIB 
NAS Whiting Field, Milton Florida 

- 

SDG I 
Inorganrc Analytes RPC 

I 

F031 Client ID 

Laboratory ID 
Collection Date 

33600301 33GOO301 D 

MB950006 MB956007 
9127196 9127196 

IF032 

Aluminum 

Antimony 
Barium 
Calcium 

Chromium 

Cobalt 
iron 

Magnesium 
Manganese 

Potassium 

Sodium 
Thallium 

Vanadium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

156 
3.5 

59.3 

2230 

0.00 
0.70 

107 
1750 

21.2 

31 .a 

5370 
2.9 

1 .o 

7.4 

29GD0501 
MC01 1007 

1012196 

98.7 

3.4u 
59.9 

2230 
0.34u 

0.49 

50.6 
1760 

21.5 

1040 
5550 

3.4 
0.58U 

7.2 

29GOOSOl D 
MC01 1008 

1 O/2/96 

45 
Not calculable 

1 

0 
Not calculable 

35 

72 
0.6 

1 

188 
3 

16 
Not calculable 

3 
- 

Barium 

Beryllium 
Calcrum 

Chromium 

Cobalt 

Copper 
Magnesium 
Manganese 
Mercury 
Sodium 

Zinc 
Cyanide 

89.7 UglL 84.2 ugiL 6 

30 0.14 ug/L 0.19 q/L 

7 1580 ugiL 1470 uglL 
2.1 ug/L 2.8 uglL 29 

0.94 UgtL 0.98 ug/L 4 

2.7 ug/L 
4.4 

ug/L 
48 

7 
2500 ug/L 2320 uglL 8.4 uglL 8.0 uglL 5 

0.04 uglL 0.04 q/L 0 

5040 ug/L 5030 ug/L 0.2 
5.1 uglL 3.0 ug/L 29 

18 
1 .o ug/L 

1.2 
ug/L - 

NF033 Client ID 
Laboratory ID 

Collection Date 

Barium 
Calcrum 

Chromrum 

copper 
Iron 
Magnesium 

Manganese 
Mercury 
Potassium 

Sodium 
Zinc 

66GOO201 
MC1 18002 

1 O/s/96 

20.8 uglL 

3250 uglL 

0.75 ug/L 

1.7u ug/L 
73.8 ug/L 
456 ug/L 
3.4 uglL 

0.03 ugil 
648 ug/L 

3040 ug/L 

3.6 ug/L 

66G00201 D 
MC1 18003 

1 O/9/96 

20.7 ug/L 

3100 uglL 
0.44 ug/L 

2.7 uglL 
31.8U ug/L 

457 ug/L 
3.2 ug/L 

0.03 UgJL 
1920 uglL 
3020 ug/L 

6.0 
ug/L 

0.5 

5 

52 
Not calculaible 
Not calculstble 

0.2 
6 

0 
99 

0.7 
50 

- 

A-l 07 



1 
Table Xl 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
I RPD 

3G I 
InorganIc Analytes 

I 

30G00301 D 

MC1 53008 

1 Oil 6/96 
,ent ID 
boratory ID 

,llection Date 

30G00301 

MC1 53005 

10/16!96 

07 

I35 

mum 
!rylllum 

slcium 

wper 
In 
aad 
lagnesium 

langanese 
lercury 
otasslum 

,odium 

:inc 

:iient ID 
-aboratory ID 

:ollection Date 

kluminum 
Banum 
Calcium 

copper 

Iron 
Lead 

agnesium 

langanese 

lercury 
elenium 

,odium 

.inc 

‘F036 :hent ID 
.aboratory ID 
:dection Date 

4lummum 

3anum 
Beryllium 

Calcium 
ChromlUm 

Cobalt 
Magnesium 

Manganese 

Mercury 
potassium 
Sodturn 

Zinc 

28.0 Ug!L 

0.20 ug’i 
1530 ug/L 
11 .o ugiL 
626 UgiL 
3.8 uglL 
642 q/L 
20.7 Ug/L 

0.04 ugiL 

1880 w/L 

4600 Ug/L 

5.5 ug!L 

66G01701 
MC21 4005 

1 O/23/96 

24.3 UgiL 
10.2 uglL 
766 Ug/L 

1.7u ug/L 
343 ug/L 

2.ou u&L 

320 UgiL 

4.2 UgiL 

0.03 ug/L 
4.0 ug/L 

7660 Ug/L 

2.5 ug/L 

54G00101 
MC262004 

1 o/30/96 

87.6 ug!i 

75.2 Ug/L 
0.18 IJgiL 

1680 UgiL 

1.2 ug/L 

0.90 ug!L 
1950 uglL 

13.9 ugil- 

0.02 q/L 
2410 Ug/L 
21 IO ug/L 

4.5 ug/L 

1 

: 

I - 

27.8 ug!L 

0.13u ugiL 
1480 ugt 

3.2 UgiL 
634 ug/L 
2.4 Ug/L 
650 UglL 
21 .o ug/L 
0.05 ug/L 

2680 Ug/L 
4490 uglL 

4.4 ug/L 

66G01701 D 

MC21 4007 

1 O/23/98 

30.9 ug/L 
10.7 ug/L 

816 ug/L 

22.5 ug/L 
348 ug/L 

2.6 q/L 
324 q/L 

5.4 ug/L 

0.03 ug/L 
3.9lJ ug/L 

7790 ugli 
26.3 ugb- 

54GOOlOl D 
MC262008 

1 O/30/96 

91.6 q/L 

74.3 q/L 
0.18 ug/L 

1660 ug/L 

1 .o ug/L 
1.4 ug/L 

1920 Ug/L 

12.9 ug/L 

O.OlU ug/L 
2530 Ug/L 
2070 Ug/L 

3.5 w/L 

Not calcuiable 

110 

45 

22 

35 

2 

22 

24 
5 
6 

Not calculable 

Not calculable 

25 
0 

Not calculable 

2 
165 

4 

0 

43 

2 
7 

Not calculable 

-: 

n 

A-l 08 



i 
Table XI 

Summary of Relative percent Differences (RPD) for Original and Field Duplicate Samples 
Groundwater and Subsurf&c& Stiil liivestigation, Phase 115 

NAS Whiting Field, Milton Florida 

SDG 

IF041 

VFW1 

YFO45 

Client ID 

Laboratory ID 
Collection Date 

Alummum 
Banum 
Calcium 

Copper 
Iron 

Lead 
Magnesium 

Manganese 
Sodium 

Thaliium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Alumrnum 

Barium 
Calcium 

Copper 

Iron 

Lead 
Magnesrum 
Manganese 

Selenium 
Sodium 

Thallium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Alummum 
Barium 

Calcium 
Copper 

Iron 
Magnesium 
Manganese 

Nickel 
Sodwm 
Zinc 

Cyanide 

Inorganrc Analytes 

35GOOlOl 

MD909004 
6111/97 

47.0 ug’L 
78.8 ug!L 
3150 UglL 

8.2 ug:L 
15.9 ug:i 

1.7 ug/L 
2340 Ug/L 

28.7 UglL 
4330 ug/L 

1.9 uglL 
12.1 ug/L 

ND 

35GOO202 
MD950002 

6/15/97 

65.0 ug/L 

24.8 q/L 
973 ug/L 

5.6 ug/L 

180 ug/L 

0.93u ug/L 
813 uglL 
9.5 ug/L 

1.w ug/L 
20900 ug/L 

1 .o ug/L 
10.7 ugiL 

ND 

OWG00502 
ME1 49004 

718197 

175 ugiL 
7.3 uglL 

648 ugiL 
2.9 ug/L 

106 ug/L 
308 ug/L 
3.3 ug/L 

7.8 ug/L 
1990 ug/L 

4.5 ug/L 

ND 

3SGOOlOl D 
MD906005 

6111197 

45.2 ug/L 
79.0 LJgfL 
3240 ug/L 

6.0 ug/L 
19.0 ug/L 

0.93u ugiL 
2370 ug/L 

28.9 ug/L 
4430 ugiL 

0.89U ug/L 

130 ug/L 
ND 

35GOO2020 
MD950003 

6/l S/97 

50.7 uglL 

25.3 uglL 
1030 uglL 

3.5 ug/L 

196 ug/L 

1.9 uglL 

819 uglL 
9.3 uglL 

2.6 uglL 
21700 ug/L 

0.89U ug/L 

15.4 ugfL 

ND 

OWG00502D 

ME1 49005 

718197 

160 ug/L 
7.1 uglL 

585 ug/L 
4.4 ug/L 

97.1 ug/L 
317 uglL 
3.5 ug/L 

7.7u uglL 
2060 ug/L 

4.7 ug/L 

ND 

- 
RPC 

= 

6 

0.2 
3 

19 

16 
Not calculable 

1 

0.7 

2 
Not calculable 

166 

25 

2 
6 

46 

8 
Not calculable 

0.7 

2 
Not calculable 

4 

Not calculable 

19 

9 
3 

IO 

41 

9 
3 

6 
Not calculable 

3 
4 

A-109 



Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

JFO45 

VFO46 

VFO47 

NFO51 

Client ID 

Laboratory ID 
Collection Date 

Alummum 
Barium 
Calcium 

Iron 

Lead 
Magnesrum 

Manganese 

Sodium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Alummum 

Barium 
Calcium 

Copper 
Iron 

Magnesium 

Manganese 
Potassrum 

Sodium 

Vanadium 
Zinc 

Cyanrde 

Client ID 
Laboratory ID 
Collection Date 

Aiumlnum 
Barium 

Calcium 

Copper 
Iron 
Magnesium 

Manganese 
Sodium 

Zrnc 

Client ID 
Laboratory ID 

Collection Date 

Barium 

Calcrum 
Copper 

Iron 
Magnesium 

Manganese 
Sodium 

Zinc 

Inorganic Analytes 

OWGOO302 

ME190002 

7110137 

31.5 ug!L 
10.2 ug’L 
460 uglL 

83.3 ug/L 

1 .Q ug.‘L 
266 ug/L 

3.0 ug!L 

1670 ug/L 
3.4 uglL 

ND 

31 GO01 01 
ME241 003 

711 s/97 

96.0 ug/L 

22.6 q/L 
857 uglL 

1.3u ug/L 
120 uglL 

662 q/L 

9.7 ugiL 
1910 ug/L 

1760 uglL 

1.8 ugli 
3.5 ug,‘L 

ND 

39wo34 
ME243005 

7/l 5197 

94.0 u&j/L 
22.9 ug!L 

1030 ug!L 

8.2 ug/L 
747 ug/L 
871 ugiL 

12.5 UgiL 
2210 ug/L 

14.7 ug.‘L 

16G00101 
ME340009 

7124197 

20.5 ug/L 

514 ug/L 
1.7 ug/L 

11.2 ug/L 
617 ug/L 

3.2 ug/L 
2130 ug/L 

3.2 uglL 

OWG00302D 

ME1 90003 

7/l 0!97 

16.6U ug!L 
10.5 ug/L 
454 ug/L 

51.1 ug/L 

1.2u ug/L 
300 uglL 

3.0 ug/L 

1670 uglL 
3.8 ug/L 

ND 

31GOOlOlD 
ME241 004 

7/l s/97 

91.1 uglL 

22.5 uglL 
851 ug/L 

1.4 ug/L 
103 ug/L 

675 ug/L 

9.9 ug/L 
2200 uglL 
1890 uglL 
I .7u ug/L 
9.8 ug/L 

ND 

39W034D 
ME243006 

7/I 5/97 

76.3 uglL 
22.0 ugiL 

1010 uglL 

1.3u ug/L 
751 ug/L, 
854 ugiL 

12.6 ug/L 
2090 ug/L 

3.0 ug/L 

16G00101 D 
ME34001 0 

7124P7 

20.7 ug/L 

520 ug/L 
1.7 uglL 

14.7 ug/L 
623 uglL 

3.0 UglL 
2110 uglL 

8.2 ug/L 

APD 

Not calculable 
3 
1 

48 
Not calculable 

5 

0 

0 
11 

5 

0.4 
0.7 

Not calculable 

15 

2 

2 
15 

7 
Not calculable 

95 

21 
0.4 

2 
Not calculable 

0.5 
2 

0.0 
6 

132 

1 

1 
0 

27 

1 

8 
1 

86 
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Table xl’ .’ 
Summary of Relative percent Differences (RPD) f&$riginal and Field Duplicate Samples 

Groundwater and Subsurface Sc;“ii’%&+jation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

dF053 

YF053 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Barwm 

Calcium 

Chromium 
Iron 
Magnesium 
Manganese 

So&urn 
Zinc 

Client ID 

Laboratory ID 

Collection Date 

Aluminum 

Antimony 
Barium 
Calcium 

Chromium 
Copper 
Iron 

Lead 
Magnesium 
Manganese 

Nickel 

Sodium 
Zinc 

InorganIc Analytes 

15GOO602 

ME367004 
7127197 

16.6U ug!L 
13.0 ug!L 

676 ug:L 

3.3 ug:i 
33.8 ug!L 
504 ug/L 
2.3 uglL 

2870 UglL 
3.1 ug/L 

15600703 

ME404003 

7130197 

43.6 UglL 

17.3u ug/L 
6.6 ug/L 
587 ug/L 
10.6 ug/L 
2.9 ug/L 
107 ug/L 

0.93u ug/L 
280 ug/L 
6.9 ugll 

10.9 ug/L 

2040 q/L 
5.2 ug/L 

15G00602D 

ME367005 

7:27/97 

29.9 LlglL 
13.0 ug/L 

675 ug/L 

4.2 ug/L 
92.6 ug/L 
490 ug/L 
2.7 ug/L 

2740 ug/L 
3.4 ugiL 

1 SG00703D 

ME404004 

7POP7 

108 ug/L 

21.2 ugiL 
6.2 ug/L 
549 ug/L 

13.4 ug/L 
4.5 IJQIL 
115 ugtL 

5.1 ug/L 
266 ug/L 
6.5 ug/L 

20.3 q/L 

1820 ug/L 
6.1 ug/L 

- 
RFD 

= 

No: calculable 

0 

0.1 

23 
93 
3 
16 

5 
9 

= 

14 
Not calculable 

6 
7 

23 
43 
7 

Not calculable 

5 
6 

60 

11 
16 

- 

NF054 Client ID 15G00801 15G00801 D 
Laboratory ID ME441 002 ME441 003 

Collection Date e/4/97 814197 

Aluminum 143 ug/L 116 ugtt 

Arsenrc 2.0 ug!L 1.1 u ug/L 
Banum 34.7 ug/i 37.3 uglL 
Calcium 1870 ug/L 2010 ug/L 
Copper 5.2 ug/L 2.6 uglL 
Iron 4780 ug/L 4940 ug/L 
Magnesium 1370 ug/L 1470 ug/L 
Manganese 846 ug!L 91.4 uglL 

Mercury 0.04l.l ug/L 0.07 ug/L 
Sodwm 1830 ug/L 1960 ug/L 

Thalltum 0.89U ug/L 0.90 ug/L 
Zinc 8.5 ug/L 6.6 uglL 

21 
Not calculable 

7 
7 

67 

4 

7 

8 
Not calculable 

7 
Not calculable 

25 
- 

” .,. 
“_ )S., 

.; 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Ftorida 

Inorganic Analytes 

SDG Date 

WF022 All 

WF023 All 

WF024 All 

WF025 All 

WF026 All 

WF027 All 

WFO2B All 

WF029 All 

Analyte Initial Calibration Continuing Qualifier 

r Calibration %R 

Metals None 

Cyanide None 

Metals None 

Cyanide None 

Metals None 
Cyanide None 

Metats None 

Cyanide None 

Metals None 

Cyanide None 

Metals None 

Cyanide None 

Metals None 
Cyanide None 

Metals None 

WFO30 

WF031 

WFO316 

WF032 

WF033 

WF034 

WF035 

WFo36 

WF037 

WFWI 

WFO45 

WFo46 

WFO47 

Ail 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

Att 

All 

Cyanide 

Metals 
Cyanide 

Metals 

Cyanide 

Metal: 
Cyanide 

Metals 

Cyamde 

Metats 
Cyanide 

Metals 

Cyanide 

Metals 
Cyamde 

Metals 

Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metats 

Cyanide 

Metals 

None 

None 

None 

None ’ 

None 

None 
None 

None 

None 

None 
None 

None 

None 

None 
None 

None 

None 

None 
None 

None 
None 

None 
None 

None 
None 

None 

wFo51 All Metals 
I I I 

None 
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Summary of Analytes Exceeding Instrument Calibration 
Groundwater and Subsuifti& %il %@tigition, Phase II6 

NAS Whiting Field, Milton Florida 

Inorganic A&&s 

SDG Date 

NF053 All 

INFO54 All 

Analyte Initial Calibration Continuing Qualifier 

t Calibration %R 
= 

Metals None 

Metals None 
- 

Votes: r = correlation coefflclent for ,nrtiai calibrations 

%R = percent recovery for contlnulng calmratIons 

J= the analyte was posfilvely Identdted: the associated numerical value IS the approximate concentration of the 

analyte In the sample because QC criteria were not met (validation ‘J’). 

UJ = the analyte was not detected above the reported sample IDL However. the reported sample is approximate; 

the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample resutts are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control critena. The presence or absence of the analyte cannot be verified. 

- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

NF022 Alummum 

iron 
Lead 
Sodwm 

Zinc 

6.240 ug/L 

12.320 ug,‘L 
0.500 ug:1 

38.890 ug!L 

3.660 ugll 

All samples in SDG WF022 

WF023 Arsenic 

Iron 
Lead 

Sodium 

Zmc 

-0.500 uglL 

5.980 ugll 
1.200 ug/L 

34.400 ugll 

1.200 ugll 

All samples in SDG WF023 

NF024 

NF025 

vIJFO26 

Aluminum 
Iron 
Lead 
Sodium 

Aluminum 
Beryllium 

Iron 

Selenium 

Zinc 

Aluminum 

Calcium 

Iron 
Magnesium 

Mercury 
Sodium 

Zinc 

Mercury 

10.600 ug/L 
13.190 uglL 
0.500 ugil 

37.550 ug/L 

13.650 ug/L 
-0.320 ug/L 
7.390 ugll 

0.650 ug/L 

I.610 uglL 

17.380 ug/L 

119.520 ug/L 
10.050 uglL 

22.940 ug/L 
0.140 uglL 

41.280 ug/L 

2.510 ug/L 

0.20 ug/L 

All samples in SDG WF024 

All samples in SDG WF025 

All samples in SDG WFO26 

All samples in SDG WF026 

WFO27 Alummum 

Antimony 

Arsenic 
Calcium 

Sodwm 
Vanadium 

Mercury 

10.000 ug/L 

9.280 ug/L 

0.500 ug/L 
94.550 ug/L 

28.990 uglL 

1.280 q/L 

0.21 ug/L 

All samples In SDG WF027 

All samples In SDG WFO27 

irJFO28 Aluminum 

Antimony 
Calclum 
Magnesium 

Mercury 
Potassium 

Sodium 
Zinc 

51.600 ugll 
-10.930 ug/L 

113.470 uglL 
45.540 UgfL 
0.140 uglL 

498.120 ug/L 

43.070 ugll 
1.230 ug/L 

All samples in SDG WFO28 

n 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Sub&&?%& i%&ti~ation, Phase IIB 

NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG Analyte Concentration Associated Samples 
- 

k’FO29 Alummum 

Barium 
coban 
Iron 
Vanadium 

Cobalt 
Vanadium 

Mercury 

Iron 

Vanadium 

Calcium 
Cobatt 

Iron 
Sodwm 

Zinc 

10.6 ug!L 

3.0 ug/L 
2.7 ugil 

21.4 ugil 
1.4 ug:1 

2.7 ugll 
1.6 ug,‘L 

-0.1 uglL 

5.3 ug/L 

1.6 UglL 

153.810 uglL 
2.390 ug/L 

11.590 ug/L 
37.260 ug/L 
1.630 uglL 

All samples In SDG WF029 

All samples in SDG WF029 

All samples in SDG WF029 

All samples in SDG WF029 

All samples tn SDG WF029 

- 

VFO30 

VF031 

Calcium 
Iron 

Sodium 

Mercury 
Potassium 

Silver 

Thallium 

Mercury 
Potassrum 

Silver 

Thaliwm 

Mercury 
Potaswm 

Sliver 

Mercury 

Potassrum 
Sliver 

Thallium 

Mercury 

Potassium 

Mercury 
Potassium 

Sliver 
Thallium 

Mercury 

Mercury 

Mercury 
Potassium 
Silver 

59.580 ug/L 

6.080 ug/L 

54.620 ug/L 

0.030 ug/L 
-617.8 ug/L 

-1.2 ugll 

3.3 ug/L 

0.047 ug/L 
34.4 ug/L 

-1.6 ug!L 

3.7 ug/L 

0.055 uglL 
542.9 ug/L 

-1.4 ug!L 

0.070 ug/L 

-21.4 ugil 
-1.3 ug/L 

3.5 ugiL 

0.047 ug/L 
-411.210 ug/L 

0.085 ug/L 
955.8 ug/L 

-2.5 uglL 

3.2 ugll 

0.127 ug/L 

0.130 ug/L 

-0.030 ugll 
-335.53 ug/L 
-1.420 ugll 

All samples in SDG WFO30 

All samples in SDG WF031 

All samples in SDG WFO31 

All samples tn SDG WFO31 

All samples in SDG WF031 

All samples in SDG WFCNI 

All samples in SDG WF031 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 
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Table XIII 
Summary of Method Blank Contamination 

Groun&,,,~te~ and SubsUrfaCe sOi\ \nVeStig8tion, I%- IIB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

031 cont. 

IF031 B 

Analyte 

Arsenic 

Chromium 
Mercury 
Potasswm 
Thallwm 
Vanadium 

Mercury 
Potassium 

Silver 
Thallium 
Vanadium 

Chromium 

Mercury 
Potassium 
Thallium 

Vanadium 

Barium 
Chromium 

Mercury 
Potassium 

Thallium 

Mercury 

Arsenic 
Barium 

Chromium 
Mercury 
Nickel 
Potassium 

Thallium 
Vanadium 

Copper 

Aluminum 

Banum 

Copper 
Manganese 

Barium 

Copper 
Iron 
Mercury 
Nickel 

Sodium 

Barium 
Beryllium 

Calcium 

Copper 

Iron 
Magnesium 

Manganese 
Silver 

Sodium 
Vanadium 

Zinc 
Cyanide 

Concentration Associated Samples 

-6.4 ug!L All samples In SDG WFO31 

-0.4 ug/L 
0.034 uglL 
171 .o ug/L 

5.1 ug/L 
1.4 ug!L 

0.016 ug/L All samples In SDG WFO31 

342.4 ug/L 
-1.2 ug!L 

5.2 ug/L 
0.8 ug/L 

-0.7 ug/L A\\ samples in SDG WFO31 

0.011 ug/L 
300.7 uglL 

6.2 ug/L 
0.7 ug/L 

-0.2 ug/L All samples in SDG WFO31 

-0.6 ug/L 
-0.021 ug/L 
377.6 uglL 

7.2 uglL 

0.014 ug/L All samples in SDG WFO31 

-6.7 ug/L All samples in SDG WFOY 

-0.2 ug/L 

-0.0 uglL 

-0.032 ug/L 
-1.4 ug/L 

441.5 uglL 

5.7 ug!L 
0.6 ug/L 

604 ug!L All samples in SDG WFO3t B 

-19.5 ug/L All samples In SDG WFO316 

0 4 ug/L 

4.4 ug/L 

0.4 ug/L 

0.4 ug/L All samples In SDG WFO31 B 

6.6 ug/L 
3.5 ug/L 
0.0 ug/L 

9.5 ug/L 

10.6 ug/L 

25.130 w/L All samples In SDG WFO31 B 

-0.830 ug/L 

129.890 w/L 
8.310 uglL 

8.680 uglL 
25.430 W/L 
0.490 ug/L 
2.970 Ug/L 

64.450 w/L 
2.060 Ug/L 

3.100 ug/L 
-0.981 Ug/L 
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Table XIII 

Summary of Method,.Blank Cyp!“?,Iination 
Groundwater and Subsurftiti8 SOlI ltitiestigation, Phase IIB 

NAS Whiting Fieid, Milton Florida 
- 

Inorganic Analytes 
: 

SDG Analyte 

032 wer 
mganese 

xcury 
)tassrum 

?ryllium 
shalt 

vi= 
anganese 

ercury 
odium 

eryllium 

opw 
langanese 

lercury 
otassium 

odrum 

ieryllium 

:opper 
langanese 

hercury 
iodium 

sariurn 
:hromium 

:opper 
4anganese 

lercury 
iodium 

:rnc 

sariurn 
~eryllrum 
:oban 

:opper 
rrlanganese 

3anum 
3eryliium 

Zapper 
Manganese 

Mercury 
Nickel 

Sodrum 

Barium 
Beryllium 
Copper 
Manganese 

Thallium 

Barium 
Beryllium 

Coban 

Copper 
Manganese 
Nickel 

Thallium 

Concentration 

4.5 ug/L 
0.5 ug!L 

0.0242 ug:L 
-1595.8 ug/L 

0.2 ug/L 
0.3 ug.iL 
5.5 ug/L 

0.7 ug/L 

0.0265 ug/L 

17.3 ug/L 

0.2 ug/L 

4.9 ug/L 

0.6 ug/L 

0.0255 ug/L 
1914.8 UglL 

11.6 ug/L 

0.2 ug/L 
5.6 ug/L 
0.6 ug/L 

-0.0178 uglL 

17.4 ug/L 

1.210 ug/L 
2.750 ugiL 

3.390 ug/L 

0.410 ug/L 

0.015 uglL 
856.490 ug/L 

2.310 ug/L 

0.3 ug/L 
0.1 ug!L 
0 4 ug!L 
5.8 ug/L 

0.2 ug/L 

0.3 ug/L 

0.1 UgiL 

5.8 ugJL 

0 4 ug!L 

-0.0874 ugli 
2.0 ug:i 

1 I .5 ug/L 

0.2 ugii 
0.1 ug/L 
5.6 ug/L 

0.5 ug/L 
2.6 q/L 

0.3 ug/L 
0.3 ug/L 
0.6 ug/L 

7.0 ugJL 
0.8 ug/L 
1.4 ug/L 

4.3 ug/L 

Associated Samples 
= 

II samples rn SDG WF032 

II samples in SDG WFO32 

+I\ samples in SDG WF032 

II samples in SDG WF032 

,I1 samples in SDG WF032 

JI samples in SDG WF032 

411 samples In SDG WF032 

All samples in SDG WF032 

All samples rn SDG WF032 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 116 
NAS Whiting Field, Milton Florida 

Inorganic Anaiytes 

SDG Analyte Concentration Associated Samples 

rFO32 cont. Alumrnum 

Antimony 
Barrum 
Cadmium 
Calcrum 
coban 
Copper 
Iron 
Magnesium 

Manganese 
Sodium 

Zinc 

Antimony 

Banum 
Beryllium 

Copper 
Manganese 

Sodium 

107.660 ug!L 

4.320 UglL 
1.760 ug’L 

1.660 ug!L 
105.840 ugiL 

0.430 ug:L 
12.450 ug/L 
54.350 ugiL 

103.090 ugtL 

0.280 ug/L 
154.770 ugii 

9.120 ugiL 

4.3 uglL 

0.4 ug/L 
0.3 ug/L 

5.2 ug/L 
0.6 ug/L 

10.2 ug/L 

All samples rn SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

JFO33 Barium 
Beryllium 

coban 

Copper 
Manganese 

Mercury 

Potassium 

Barium 
Beryllrum 

Copper 
Manganese 
Mercury 
Potassrum 

Barium 
Beryllrum 

Copper 
Manganese 

Mercury 

Potassrum 

Thallium 

Barium 
Beryllium 

coban 

Copper 
Manganese 

Potassium 
Thallium 

Aluminum 
Barium 

Calcium 

Copper 
Iron 
Magnesium 

Manganese 

Potassium 
Sodium 
Zinc 

0.3 uglL 
0.1 ugii 

0.4 uglL 
5.8 ugtL 

0.2 ug/L 

0.07 ug/L 

-1595.8 ug/L 

0.3 ug/L 
0.1 ug/L 
5.8 ug/L 

0.4 lJg,iL 
0.04 ug/L 

655.4 ug/L 

0.2 u5iL 
0.1 uglL 

5.6 u5iL 
0.5 ug/L 

0.05 ug,iL 
1914.8 ug/L 

2.6 ug/L 

0.3 ug/L 
0.3 ug/L 

0.6 uglL 
7.0 ug/L 
0.8 ug/L 

425.6 ug/L 

4.3 ug/L 

164.460 ug/L 
1.220 ug/L 

107.O40 ug/L 

2.900 ug/L 
33.430 uglL 
82.790 ug/L 

0.330 UglL 
1602.780 uglL 
221.450 ug/L 

1.660 ug/L 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples !n SDG WF033 

All samples in SDG WF033 
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Table’%11 
Summary of Method Blank Contamination 

Groundwater and Subsurf&% Soil Invegtigation, Phase IIB 
NAS Whlting Field, Milton Florida 

Inorganic Analytes 

- 

SDG 
-~ 
‘033 cont. 

Analyte Concentration 

itercury 0.06 ug!L 

sariurn 
3eryllium 
:opper 
danganese 

vlercury 
‘otassium 

0.4 ug:L 
0.3 ug/L 
5.2 ug/L 
0.6 ugiL 

0.05 ug/L 
163.8 ugli 

brntimony 

3arium 

Copper 
Manganese 

Potassium 

Sodium 

Zinc 

4.810 ug/L 

0.460 uglL 
2.870 ug/L 

0.330 uglL 

509.990 ug/L 

137.200 ug/L 

3.200 uglL 

Barium 
Beryllium 
Cadmium 
Chromium 

oban 
anganese 

ptassium 
hallium 

anadium 

0.8 ug/L 

0.6 ug/L 
0.8 ug/L 
0.9 ug/L 
1.1 ug/L 
1 .o ug/L 

1734.0 ug/L 

2.4 uglL 
1.1 ug/L 

arium 

eryllium 

cadmium 
:hromrum 

;obatt 
flanganese 
‘otassium 
‘hallium 
lanadrum 

1.2 uglL 

0.8 uglL 
0.9 ug/L 

1.2 us/L 
1.1 ug/L 
1.3 ug/L 

1605.5 ug/L 

3.4 ug/L 
1.8 ug/L 

3anum 

3eryllium 
Zadmrum 

Zhromtum 

Zobatt 
Manganese 

>otassrum 

Thallrum 
Vanadium 

1.1 ug/L 

0.8 ug/L 
0.8 ug/L 

1.1 uglL 
1.1 ug/L 

1.2 ug/L 
768.8 q/L 

3.2 ugiL 
1.7 ug/L 

Barium 
Beryllium 

Cadmrum 
Chromium 

Coban 
Manganese 
Potassium 

Vanadium 

0.7 uglL 
0.7 ug/L 

0.6 ug/L 
0.9 ugiL 

0.8 ug/L 
1 .o ug/L 

314.6 ug/L 

1.2 UgtL 

- 
Associated Samples 

= 

All samples in SDG Wf033 

samples In SDG WFO33 

I samples in SDG WF033 

II samples In SDG WFO33 

JI samples in SDG WF033 

411 samples in SDG WFO33 

All samples in SDG WF033 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Anaiyte Concentration Associated Samples 

IF033 cont. 

JFO34 

Barium 
Beryllium 
Cadmium 

Chromium 
cobalt 
Manganese 
Potasscum 
Thallium 
Vanadium 

Barium 
Beryllium 

Cadmium 

Chromium 

coban 
Manganese 
Potassium 
Thallium 

Vanadium 

Copper 
Mercury 

Copper 
Manganese 
Mercury 

Beryllium 

Copper 

Manganese 
Mercury 

Beryllium 

Copper 
Manganese 
Mercury 
Sodium 

Barwm 

Copper 
Sodwm 

Zinc 

Cyanide 

1 .o ug:L 

0.6 ug/L 
0.6 ug:L 

0.9 ug/L 
1 .o ug!L 
1 .o ug/L 

684.9 uglL 

2.2 ug/L 
1.2 ug/L 

0.9 ug/L 
0.7 uglL 

0.7 ug/L 

0.9 ug/L 

1 .o ug/L 
1 .o ugli 

722.1 ugll 

3.4 ug/L 
1.2 ug/L 

5.8 ug/L 
0.023 ug/L 

5.8 ug/L 

0.4 ug/L 
0.017 ug/L 

0.1 ug/L 

5.6 uglL 

0.5 ug/L 
0.030 ug/L 

0.3 ug/L 

7.0 ugli 

0.8 ug/L 
0.042 uglL 
10.2 ug/L 

0.460 u&!/L 

2.870 ug/L 
137.200 ug/L 

3.200 ug/L 

-1.327 ug/L 

Mercury 

Beryllium 

Copper 
Manganese 

Mercury 

Mercury 

Mercury 

0.024 ug/L 

0.3 ug/L 

5.2 ug/L 
0.6 uglL 

0.026 ugiL 

0.040 ug/L 

0.033 ug/L 

All samples In SDG WF033 

All samples In SDG WF033 

All samples in SDG WRl34 

All samples in SDG WFO34 

All samples in SDG WF034 

All samples In SDG WF034 

66602001 
66GOO302 
66GOl801 

30G00301 

3OGowo1 

66R02201 
30G00301 D 

All samples rn SDG WF034 

All samples In SDG WF034 

All samples in SDG WFO34 

All samples in SDG MO34 
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Table XIII 
Summary of Method B!ank CoQ!amination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field. Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
G 

034 cont. 

IF035 

Arsenrc 

Barium 
Beryllium 

Calcium 

copper 
Lead 
Manganese 
Selenrum 

Sodrum 

Zinc 

Beryllium 

Silver 
Sodrum 

Beryllium 

Manganese 

Silver 
Sodium 

Beryllium 
Copper 
Manganese 
Sodium 

Beryllium 

Silver 

Sodium 

Beryllium 

Manganese 

Sodium 

Barium 
Beryllium 

Manganese 
Mercury 
Thallrum 

Barium 
Beryllrum 
Manganese 

Mercury 
Thallium 

Barium 

Beryllium 

Manganese 

Mercury 
Thallium 

Barrum 
Beryllium 
Manganese 
Mercury 

Aluminum 

Barium 

Iron 
Manganese 
Sodium 

Zinc 

-13.610 ug/L 

1.700 ug/L 
-0.710 ug/1 

I oasit 0 ug/L 
1.700 ug/L 

-8.620 ugll 
0.790 ug!L 

10.810 ug.iL 
70.400 ugll 

3.200 ug/L 

0.2 ug/L 
3.3 ugtL 

11.9 ug/L 

0.2 uglL 
0.4 ug!L 

2.2 ug/L 

12.2 ug/L 

0.5 ug/L 
1.9 uglL 
0.6 ug/L 

20.0 ug/L 

0.1 ugi1 
2.6 ug/L 

17.3 uglL 

0.2 ug/L 

0.4 uglL 
9.7 ug/L 

0.8 ug/L 

0.6 ug/L 
1 .o ug/L 

0.0239 ug/L 

2.4 UglL 

1.2 uglL 
0.8 ug/L 
1.3 ug/L 

0.0256 uglL 

3.4 ug/L 

1.1 ug/L 
0.8 ug/L 

1.2 ug/L 

0.0401 ug/L 
3.2 ug/L 

0.7 ug/L 
0.7 uglL 
1 .o uglL 

0.334 ug/L 

101.120 ug/L 
0.410 ug/L 

56.400 uglL 

0.430 uglL 
152.450 ug/L 

2.190 ug/L 

66Gotlol 

66G01301 
66G00501 
66G00501 F 

All samples in SDG WFO34 

All samples in SDG WF034 

All samples in SDG MO34 

All samples in SDG WF034 

All samples in SDG WF034 

All samples rn SDG WF035 

All samples In SDG WFO35 

All samples in SDG WFO35 

All samples rn SDG WF035 

All samples in SDG WF035 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

F035 cont. Barium 1 .o uglL All samples rn SDG WF035 

Beryllium 0.6 ugiL 

Manganese 1 .o ug!L 

Mercury 0.0250 ug/L 

Thallrum 2.2 ug/L 

Barium 0.9 ug!L All samples In SDG WF035 

Beryllrum 0.7 ugiL 

Manganese 1 .o uglL 

Thallium 3.4 ug/L 

Barium 0.570 ug/L All samples in SDG WFO35 

Beryllium -0.910 uglL 

Calcium 109.820 ugil 

Copper 5.470 ug/L 

Manganese 0.720 ug!L 

Zinc 4.400 ug/L 

Manganese 0.6 ug!L All samples in SDG WFO35 

Manganese 0.4 ug!L All samples in SDG WFO35 

Barium 0.4 ugii All samples in SDG WF035 

Beryllium -0.2 ug/L 

Manganese 0.6 ugii 

Beryllium -0.2 ug/L All samples in SDG WFO35 

Manganese 0.6 ug/L 

Beryllium -0.2 ug/L All samples in SDG WF035 

Manganese 0.4 ug!L 

VFO36 Aluminum 17.7 ug’L All samples In SDG WF036 

Banum 0.8 ug!L 

Beryllrum 0.6 ug/L 

Cadmium 0.8 ug!L 

Chromrum 0.9 ug:L 

Cobalt 1.1 ug/L 

Manganese 1 .o ug/L 

Mercury 0.0265 ug/L 

Thallrum 2.4 ug/L 

Vanadium 1.1 ugii 

Alumrnum 18.4 ug!L All samples in SDG WF036 

Banum 1.2 ug:L 

Beryllrum 0.8 ug/L 

Cadmrum 0.9 uglL 

Chromrum 1.2 ug/L 

Cobalt 1.1 ug/L 

Manganese 1.3 ug/L 

Mercury 0.0251 ug/L 

Thallium 3.4 ug/L 

Vanadium 1.8 ug/L 



Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Sarriples 
- 

IF036 cont. 

YFO37 

Alumrnum 

Barium 
Beryllrum 

Cadmrum 
Chromrum 

Cobalt 
Manganese 

Mercury 
Thallrum 

Vanadium 

Barium 

Beryllium 

Cadmium 
Chromlum 
Cobalt 

Manganese 

Mercury 
Vanadium 

Aluminum 

Barium 
Chromium 
Manganese 
Mercury 
Potasscum 

Cyanide 

Barium 
Beryllrum 

Cadmium 

Chromium 

coban 

Manganese 
Thallrum 

Vanadium 

Aluminum 
Barium 
Beryllrum 

Cadmrum 
Chromium 

coban 

Manganese 

Thallium 

Vanadrum 

Copper 

Aluminum 

Barium 

Copper 

Barium 

Copper 

14.7 ug:i 
1.1 ug.‘L 
0.8 ug:L 

0.8 ugii 
1.1 ug!L 
1.1 ug!L 
1.2 ugii 

0.0165 ug!L 
3.2 ug!L 

1.7 ug/L 

0.7 ug/L 

0.7 ug/L 

0.6 ug/L 
0.9 uglL 
0.8 ug/L 
1 .o ug/L 

0.0157 ug/L 

1.2 uglL 

63,950 uglL 

0.730 ug/L 
0.490 q/L 

0.430 ug/L 
0.014 ug/L 

1817.440 q/L 
-1.333 ug/L 

1 .o ug/L 
0.6 ug/L 

0.6 ug/L 

0.9 ug/L 

1 .o ug/L 
1 .o ugiL 

2.2 ug/L 
1.2 ug/L 

91.5 ug/L 

0.9 ug/L 
0.7 ug/L 

0.7 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 

3.4 ug/L 

1.2 ug/L 

6.4 us/L 

-19.5 uglL 

0.4 ug/L 
4.4 ug/L 

0.4 ug/L 
6.6 uglL 

All samples In SDG WPO36 

All samples in SDG WPO36 

All samples in SDG WF036 

All samples in SDG WF036 

All samples in SDG WF036 

- 
All samples in SDG WFO37 

All samples in SDG WFO37 

Ail samples in SDG WF037 
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Table XIII 

Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 
Analyte 

flFO37 cont. Barum 
Beryllium 
Calcum 

Copper 
Iron 
Magnesium 
Manganese 

Sliver 
Sodwm 
Vanadium 

I 
2 
C I 

I 

L 

C ;yanide 

f 3arium 

Sodium 

Cyanide , 

Bar 
SOI 

,ium 
jlum 

BeI 
Ca 

co 

lro 
Le 
SC 

Tt 
Zil 
Cl 

rylltum 

iclum 

wer 
n 
ad 
jdium 
lalilum 

nc 
qanlde 

B 
C 

C 
hr 
s 

L 

( 
1 

V 

arium 
hromlum 

ower 
qagnesium 

Aver 
fanadium 

:opper 
ihalllum 

anadtum 

Inc 
:yanide 

I Cobatt 
hallium 
;yanlde 

~erylllum 

:alcium 

ron 
jelenlum 
Sodium 

\/anadlum 

Ztnc 

Selenium 
Thallium 

I Lead 
Selenium 
Cyanide 

Concentration 

25.130 ug!L 

-0.830 ugiL 
I 29.890 L&l/L 

8.310 Ug/L 
8.680 u&t/L 

25.430 UgiL 
0.490 q/L 

2.970 ug/L 
64.450 ug/L 

2.060 IQ/L 
3.100 uglL 
-0.981 Ugk 

-0.6 ug!L 

0.5 uglL 

12.2 ug/L 
-0.4 ug/L 

0.7 uglL 
16.3 ug/L 

-1 ,010 uglL 

133.200 UgiL 

3.740 ugiL 
9.490 uglL 

1.260 UgtL 
93.470 ug/L 

1.310 ug/L 
19.070 q/L 
-1.002 uglL 

-0.6 ug/L 

-2.9 uglL 

-1.7 ug/L 
-22.9 ugb- 
-2.8 Ug/L 
-3.0 ug/L 

6.4 UgiL 
1.4 ug/L 
-1.9 ug/L 

8.9 UgiL 
1.6 ug/L 
-0.4 ug/L 

-0.830 Ug/L 

I 05.800 ug/L 

3.860 Ug/L 
-3.230 Ug/L 
15.150 ug/L 
-2.240 Ug/L 

0.940 uglL 

-3.4 ug/L 
-1.3 ug/L 

1.2 uglL 

-2.6 ug/L 

Associated Samples 

AII sampies In SDG WFO37 

All : 

All 

All 

All 

samples in SDG WFO41 

samples in SDG WFo41 

samples in SDG WF041 

samples in SDG WFO41 

I samples in SDG WFWl 

samples In SDG WFo41 

II samples tn SDG WFWl 

~II samples In SDG WFo41 

411 samples In SDG WFCMI 

samples in SDG WFWI 

I 

All samples in SDG WFWl 

-0.4 US/L I 
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Table XIII 
Summary of Method, Blank ,Cont,?.yination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

SDG 

F041 cont. 

FO45 

- 
Inorganic Analytes 

- 

Analyte Concentration Associated Samples 
= 

Selenium -3.1 ug/L All samples rn SDG WF041 

Thallrum 1.3 ug/L 

Selemum -2.8 Q/L All samples in SDG WFO41 

Cyanide -0.5 ugiL 

Thallium -1 .o ug!L All samples in SDG WF041 

Cyanide -0.4 ug:L 

Cyanrde 0.4 ug/L All samples in SDG WFWI 

Cyanide 0.4 ug/L All samples in SDG WFWl 

Cyanide 0.4 ug/L All samples in SDG WFWI 

Cyanide -0.6 ug/L All samples in SDG WFO45 

Cyamde -0.6 q/L All samples in SDG WF045 

Manganese 0.4 ug/L All samples in SDG WFO45 

Vanadium 1.8 ug/L Ali,samples in SDG WFO45 

Beryllium -0.860 ug/L All samples in SDG WfO45 

Calcium 136.80 q/L 

Iron 5.390 uglL 

Sodium 32.780 ug/L 

Vanadium -1.730 IJgfL 
Zrnc 3.340 uglL 

Cyanide -1 ,013 ug/L 

Mercury 0.1 UgfL All samples in SDG WFO45 

Cyanide -0.6 uglL All samples rn SDG WF045 

Thallwm 1.1 ug/L All samples in SDG WFO45 

Cyamde -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WFO45 

Aluminum 17.320 ugfi All samples in SDG WFO45 

Banum 0.450 ug/L 

Beryllium -0.550 ug/L 

Calcrum 121.820 ugfL 

Iron 6.770 ug/L 

Sodrum 45.700 ugfL 

Thallium -1.390 ug/L 

Zinc 2.510 ug/L 

Cyanrde -0.899 u&j/L 

Beryllium 0.2 ug/L OWGOWOI 

Manganese 0.5 ugfL OWG00201 

Sodium 17.2 uglL 

Beryllium 0.2 q/L OWGOO401 

Manganese 0.7 ug/L OWGOO201 

Sodium 12.2 ug/L 

Zinc 1 .o ugfL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG 

:045 cont. 

Analyte Concentration Associated Samples 

Barium 
0.9 ug.lL OWG00401 

Beryllium 0.5 ug,‘L OWG00201 

Chromium 3.0 ug/L 

Manganese 1 .o ugiL 

Sodtum 19.9 ug/L 

Thallium 1.2 ug/L 

Vanadrum 2.0 ugiL 

Zinc 1.6 ug/L 

Cyanide -0.377 ugtL OWG00401 

OWGOO201 

Beryllium 

Sodrum 

Selenium 

0.2 uglL 0WG00401 

11 .o ug/L OWG00201 

-2.2 ug/L OWG0a401 
OWG00201 

Thallium -1 .o ug/L OWGOWOI 
OWG0020l 

F046 

IF047 

Beryllium 

Sodium 

Beryllium 

Mercury 
Sodium 

Beryllium 
Mercury 
Sodrum 

Aluminum 

Banum 
Beryllrum 

Calcium 

Iron 
Sodium 
Thallrum 

Zinc 
Boron 

Berylltum 
Sodrum 

Beryllium 

Manganese 

Mercury 
Sodwm 

Beryllium 

Manganese 

Sodium 
Zinc 

Barium 
Beryllium 
Chromium 
Manganese 
Sodium 
Thallium 

Vanadium 
Zinc 

0.2 ug/L 

17.2 uglL 

0.2 ug/L 

0.040 ug/L 

12.2 ug/L 

0.5 uglL 

0.043 ug/L 
19.9 ug/L 

17.320 ug/L 

0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 

6.770 ug/L 
45.700 uglL 

-1.390 uglL 

2.510 ug/L 

-0.377 ug/L 

0.2 ug/L 
11.0 ugiL 

0.2 ug/L 
0.5 q/L 

0.1 ug/L 

17.2 ug/L 

0.2 ug/L 
0.7 ug/L 

12.2 ug/L 
1 .o ug/L 

a.9 uglL 
0.5 uglL 

3.0 ug/L 
1 .o ug/L 

19.9 ug/L 

1.1 ug/L 

2.0 uglL 
1.6 uglL 

All samples rn SDG WF046 

All samples in SDG WFO46 

All samples In SDG WF046 

All samples in SDG WFO46 

All samples in SDG WFO46 

All samples In SDG WFo47 

All samples tn SDG WFO47 

All samples rn SDG WF047 
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Tab6 XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

:047 cant 

FO51 

1 
-r 

Inorganic Analytes 

Analyte 

umlnum 

anum 
eryllium 

alclum 
3n 
odium 
halllum 

Inc 

eryllium 

odium 

Concentration 

17.320 ug!L 

0.450 ug/L 
-0.550 ug/L 

121.820 ug:L 
6.770 ug!L 

45.700 ug/L 
-1.390 ug’L 

2.510 ug/L 

0.2 ug/L 

11 .o ug/L 

-2.2 ug/L 

1 .o ug!L 
0.2 ug!L 

3.4 ug/L 
1.5 ug/L 

0.5 uglL 
2.8 q/L 

2.4 ug/L 

-0.5 ugiL 

0.04 ugiL 
1.8 ug/L 

1.1 ug/L 
0.04 ug/L 

-1.9 ug/L 

-0.5 ug!L 

0.07 ug/L 

-0.800 q/L 

140.860 ug!L 
5.470 ug/L 

36.740 LlgiL 

1.980 ug:L 

0.08 ug/L 
-2 4 ug/L 

16.800 u&l/L 
0.600 UglL 
-0.680 ug/L 

127.440 ug/L 

3.050 ugtL 
2.850 ug/L 

2.120 ug/L 
10.740 ug/L 

0.690 ug/L 

3.040 ug/L 
54.160 ug/L 

2.700 ug/L 

2.710 q/L 

42.0 uglL 

Associated Sampies j 

JI samples tn SDG WFO47 

samples In SDG WFC47 

I samples In SDG WFO47 

I samples II-I SDG WFO51 

II samples tn SDG WFO51 

II samples in SDG WFOSI 

,I1 samples In SDG WFO51 

ill samples tn SDG WFO51 

AlI samples In SDG WFO51 

411 samples In SDG WF051 

Ail samples in SDG WFO51 

#elenium 

barium 

ieryllwm 
:hromlum 

:opper 
Aanganese 
silver 
/anadium 

Aanganese 

dercury 
lanadium 

Arsenic 

klercury 
Selenium 

Manganese 

Mercury 

Beryllium 

Calcium 

Iron 
Sodium 
Zinc 

Mercury 

Silver 

Aluminum 
Barium 

Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 

Iron 
Manganese 

Silver 
Sodium 
Vanadwm 

Zinc 

Calcium 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

Fo51 cont. 

NF053 

Analyte Concentration Associated Samples 

Barium 0.6 ug/L All samples I” SDG WFOSI 

Berylhum 0.4 ugli 

Cobalt 2.6 uglL 

Copper 1.7 ug/L 

Manganese 0.9 ug!L 

Zinc 1.2 ug/L 

Manganese 0.7 ug!L All samples in SDG WFO51 

Arsenic -I .I 30 uglL All samples in SDG WFO51 

Beryllium -0.720 ug/L 

Calcium 131.080 ug/L 

Iron 12.060 uglL 

Zinc 4.540 ug/L 

Lead -1.3 ug/L All samples in SDG WFO51 

Lead -1.4 ug/L All samples in SDG WF051 

Magnesium 0.5 ug/L 

Lead -1.6 ug/L All samples in SDG WFO51 

Aluminum 18.640 ug/L All samples in SDG WFD51 

Barium 0.490 uglL 

Beryllium -0.760 ug/L 

Calcrum 134.210 uglL 

Chromium 3.850 ug/L 

Iron 35.410 ug/L 

Manganese 0.500 ug/L 

Sodium 35.200 ug/L 

Zinc 2.300 q/L 

Lead -2.0 ug/L All samples in SDG WFO51 

Vanadtum 2.0 ug/L 

Barturn 0.9 uglL All samples in SDG WFO51 

Beryllium 0.3 ug/L 

Lead -2.0 ug/L 

Manganese 0.7 ug/L 

Sodium 9.2 ug/L 

Sodium 15.0 uglL All samples in SDG WFO51 

Arsenic -1.6 ug/L All samples in SDG WF051 

Aluminum 18.640 ug/L All samples in SDG WFO53 

Barium 0.490 ugiL 

Beryllium -0.760 ug/L 

Calcium 134.210 ug/L 

Chromrum 3.850 uglL 

Iron 35.410 ug/L 

Manganese 0.500 uglL 

Sodium 35.200 ug/L 

Zinc 2.330 ug/L 
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Tablg XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 
- 

IF053 cont. 

NFQ54 

Barrum 
Calcium 
Chromrum 

Copper 
Iron 
Manganese 
Nickel 
Sodium 

Zinc 

Alumrnum 
Beryllium 

Calcium 

Iron 
Manganese 
Silver 

Sodium 
Zrnc 

Beryllium 
Calcium 

Copper 

iron 

Lead 
Manganese 

Sodrum 

Zinc 

Aluminum 
Arsenic 
Beryllium 

Calcium 
Chromium 
Copper 
Iron 

Lead 
Manganese 
Sodium 

Zinc 

Mercury 

Mercury 

Mercury 

Beryllrum 

Calcium 

Iron 
Mercury 

Vanadrum 

Zrnc 

-0.760 ug!L 

138.650 ug/L 
3.750 ug1L 
3.390 ug!L 

14.500 ug/L 
0.490 ugfL 
8.370 uglL 

42.790 ug/L 

2.940 ug/L 

26.970 ug/L 
-0.710 ugfL 

151.990 uglL 
16.430 q/L 
0.580 uglL 
4.360 ug/L 

52.750 ug/L 

3.720 UglL 

-0.970 ugfL 
130.780 uglL 

1.480 ug/L 

19.510 ugfL 

-1.380 ug/L 
0.700 uglL 

13.170 ug/L 

6.090 ug/L 

52.990 uglL 
1.300 uglL 

-0.940 ug/L 
198.990 Ug/L 

6.790 ug/L 
2.230 uglL 

38.980 ugfL 
-1.460 q/L 

1.000 ugfL 
60.000 ug/L 

2.040 ug/L 

0.1 ug/L 

0.1 ugfL 

0.1 ug/L 

-0.980 ug/L 

110.890 uglL 

9.300 ug/L 
0.052 uglL 

-2.660 ug/L 

2.260 ug/L 

All samples in SDG WFO53 

All samples in SDG WFO53 

All samples in SDG WF053 

All samples in SDG WFO53 

All samples in SDG WF054 

All samples in SDG WFO54 

All samples rn SDG WFO54 

All samples in SDG WFO54 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

lnorgamc Analytes 

)DG 

vFo22 

JFO22 

VF023 

NF024 

NFO25 

NF026 

Parameter I 
Concentration Qualifier 

Client ID: BKROl 001 

Laboratory ID: RB858002 

Collection Date: 7/l 6/96 

Type: Equipment rinsate 

Sodium 43.4 ugiL None 

Aluminum 55.9 ug!L 23.9U ug’L’ 

Calclum 69.0 ug’L None 

Iron 23.9 ug!L 43.4u ug/L’ 

Magnesrum 39.7 ug/L None 

Mercury 0.10 ug/L None 

Zinc 1.2 ug/L 1.2u ug/L’ 

Client ID: BKFOI 001 

Laboratory ID: R0058010 
Collection Date: 7/l 7196 

Type: Source blank 

Sodrum 61.3 ugfL 61.3U ugfL’ 

Client ID: 01 Roll01 

Laboratory ID: RB887005 

Collection Date: 7123196 

Type: Equipment rinsate 

Aluminum 13.3 ug/L None 

Iron 10.6 uglL 1 O.&J ug/L’ 

Zinc 1.2 ug/L 1.2u ug/L’ 

Cyanide 2.6 ug/L None 

Client ID: 15R01201 

Laboratory ID: RB920005 

Collection Date: 7/31/96 

Type: Equipment rinsate 

Aluminum 13.8 ug/L 13.8U ug/L’ 

Iron 10.5 ug/L IO.% ug/L’ 

Sodium 55.4 ug/L 55.4u UgfL’ 

Cyanide 2.6 ug/L None 

Client ID: 15R01301 

Laboratory ID: RB956011 

Collection Date: a/7/96 

Type: Equipment rinsate 

Iron 5.3 uglL 5.3u ugfL’ 

Sodrum 26.6 ug/L None 

Zrnc 1.8 ug/L 1.8lJ ugfL’ 

Client ID: 15R01401 

Laboratory ID: R0900012 

Collection Date: 8/l 4196 

Type: Equipment rinsate 

Iron 14.8 ug/L 14.8U us/L’ 
Ztnc 1.1 UgfL 1 .l u uglL’ 

Cyanide 1.8 ug/L None 



- 
Table XIV :, 

Summary of Field Blank Contamination, 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

lnorgamc Analytes 
- 

)G Parameter Concentration Qualifier 
X 

-027 Client ID: 16ROlSOl 

Laboratory ID: RC016012 

Collection Date: E/21196 

Type: Equipment rinsata 

Arsenic 0.50 ug!L u.5ou ug:Ll 

Calcwm 84.0 ugfL M.OU ug/L? 

Lead 0.80 ug/L None 

Sodium 26.9 ug!L 26.9U ug/L’ 

Zinc 1 .a ugfL None 
- 

‘F028 Client ID: 11 ROl601 
Laboratory ID: RC044016 

Collection Date: 8128/96 

Type: Equipment rinsate 

Calcium 67.2 ug/L 67.2U uglL’ 

Sodium 30.8 ug/L 30.8U ug/L’ 

Cyanide 1.5 ug/L None 
- 

F029 Client ID: 13R01701 

Laboratory ID: RC092008 

Collection Date: 9111 I96 

Type: Equipment rinsate 

Calcium 66.4 uglL 66.4U uglL’ 

Sodwm 25.4 ug/L 25.411 ug/L’ 

Zinc 1.8 uglL 1.8U uglL’ 
= 

IF030 Client ID: 66R01801 

Laboratory ID: RCl21010 

Collection Date: 9/l 8196 

Type: Equipment rinsate 

Calcwm 55.7 ugiL 55.7u ug/L’ 

Iron 9.2 ug/L 9.2U uglL’ 

Selenium 0.68 uglL None 

Sodlum 24.9 ugfi 24.9U ug/L’ 

Zinc 2.0 ug/L None 
- 

VF031 Client ID: 05R01901 

Laboratory ID: MB92801 1 

Collection Date: g/25/96 

Type: Equipment rinsate 

Banum 0.34 ug/L None 

Manganese 0.38 ug/L None 

Mercury 0.06 uglL 0.06U ugll.’ 

Zinc 2.0 ugfL None 

NF032 Client ID: 06R02001 

Laboratory ID: MC01 1006 

Collection Date: 1 O/2/96 

Type: Equipment rinsate 

Barium 2.8 ug/L 2.8U ug/L’ 

Chromium 2.5 vg/L 2.5U ug/L’ 

Copper 2.9 ugfL 2.9U ugll-’ 

Manganese 0.48 ug/L 0.48U uq’L’ 

Mercury 0.01 UglL 0.01 u ug,rL’ 

Sodium 365 UglL None 

Zinc 3.0 UgJL 3.ou ug/L’ 

Cyanide 1.4 uglL None 
- 
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Table XIV P 

r 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Parameter 

lnorganrc Analytes 

I 
Concentration Qualifier 

I 

F036 

IF037 

>lient ID: 66R02101 

Laboratory ID: MC085007 

Collection Date: 1 o/9/96 

Type: Equipment rinsste 

1.6 ug/L 1.6U ug.‘L’ 
Banum 0.32 ug.‘L 0 32U ug,‘L’ 
Beryllium 0.55 ug!L 0.55u ug, L’ 
Chromrum 0.84 ugfL 0.84u ugfL’ 
Cobatt 2.4 ugfL 2.4U ugfL’ 
Manganese 777 ug/L 777u ug/L’ 
Potassrum 334 uglL 334u ugf L’ 
Sodium 

0.63 ug/L 0.83.u ugfL’ 
Vanadium 1.4 ug/L 1.4u ug!L’ 
Zinc 

Client ID: 66R0201 

aoratory ID: MC1 53007 

llection Date: 1 O/l 6196 

ae: Equipment rinsate 

0.56 ug/L 0.56 ug/L’ 
rium 0.44 uglL 0.44 ug/L’ 
,nganese 

0.02 ugiL 0.02 UgfL’ 
!rcury 119 UgfL 119 ug/L’ 
dium 2.2 UgfL 2.2 ugll’ 
IC 

ient ID: 66R02301 

bboratory ID: MC21 4006 

lllection Date: 1 O/23/96 

fpe: Equipment rinsate 

30.7 ugfL 30.7 ug/L’ 
umrnum 

1.3 ugfi 1.3 ugfL’ 
arium 101 ugfL 101 uglL’ 
alcium 0.94 ugfi 0.94 ugfL’ 
langanese 0.03 ugiL 0.03 ugfL’ 
lercury 100 ugfL 100 ugf L’ 
odrum 

2.4 UgfL 2.4 UgfL’ 
rnc 

:lient ID: 54R02401 

.&oratory ID: MC262007 

:ollection Date: 1 Of30196 

rype: Equipment rinsete 

C 
L 
C 

1 

Alumrnum 

Banum 
Chromium 
Manganese 

Potassrum 
Sodium 

Zinc 

14.8 q/L 

0.59 ugfL 
0.48 q/L 

0.32 ug/L 
756 ugfL 
265 UgfL 
1.4 ugfL 

14.8 Ug/L’ 
0.59 IlglL’ 

0.48 ug/L’ 
0.32 Ug/L’ 
756 r&L’ 

None 

None 

: 
1 

I Client ID: 1 SF00201 

Laboratory ID: MC42401 0 

Collection Date: 1212196 

Type: Source blank 

Barium 
Calcium 

copper 
Manganese 
Sodium 

Zinc 

1.2 ug/L 

111 ug/L 
6.8 ug/L 

0.43 uglL 
95.7 ug/L 

2.6 ug/L 

None 
None 
None 
None 
None 
None 
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IG 

‘041 

FO41 

VFO45 

YFo46 

Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Parameter Concentration 

Client ID: 35FOO301 

Laboratory ID: MD906002 

Collection Date: 6/l 1 I97 

Type: Source blank 

Barrum 0.78 ug/L 

Calcrum 164 ug/L 

copper 10.3 llg/L 

Iron 35.6 ug!L 

Lead 1 .o ug/L 

Manganese 0.88 ug/L 

Sodium 129 ug/L 

Zinc 13.3 LIglL 

Client ID: 35R03001 

Laboratory ID: MD906003 

Collection Date: 6/l 1 I97 

Type: Equipment rinsate 

Barium 1 .o ug/L 

Calcium 165 ug/L 

Copper 4.9 ug/L 

Iron 10.7 uglL 

Manganese 1.2 q/L 

Sodium 148 ug/L 

Thallium 1.7 UglL 

Zinc 15.8 ug/L 

Client ID: OWR03401 

Laboratory ID: ME1 49002 

Collection Date: 7rrl97 

Type: Equipment rinsate 

Barium 0.44 ug/L 

Calcum 133 uglL 

Copper 1 .a ug/L 

Iron 7.1 ug/L 

Sodrum 60.4 ug/L 

Zinc 1.7 uglL 

Client ID: 31 R03301 

Laboratory ID: NlW241002 

Collection Date: 7/I s/97 

Type: Equipment rinsate 

Barium 1.1 ug/L 

Calcium 126 ug/L 

iron 4.4 ug/L 

Manganese 0.40 ug/L 

Sodium 65.6 uglL 

Zinc 5.4 ug/L 

Qualifier 

None 
164u ug’L’ 
10.3u ug.‘L! 

35.6U ug!L’ 

1 .ou ug/L’ 
None 

129u ug!L’ 

t3.3u ugiL’ 

None 
165U ug/L.’ 
4.9u uglL’ 
10.7u ug/L’ 

None 

148U ug/L’ 
1.7u ug/L.’ 

15.8U ug/L’ 

0.44u ug/L’ 

133u ug!L’ 
None 

7.1u ug,‘L’ 
60 4U ugiL’ 

1.7u ugiL’ 

l.lU ug/L’ 

126U L&~/L 
4.4u ug/L’ 

None 

65.6U q/L’ 

5.4u q/L’ 

II .,, 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

lnorganrc Analytes 

DG Parameter Concentration Qualifier 

IF051 Client ID: 16R03601 

Laboratory ID: ME340005 

Coflection Date: 7:23/97 

Type: Equipment rinsate 

Calcium 166 uglL 166U ug/L! 

Copper 1.7 ug/L 1.7u uglL’ 

Iron 12.7 ug/L 12.7U ug/L’ 

Lead 1.2 ug/L None 

Manganese 0.68 ug/L 0.66U ug!L’ 

Sodium 48.9 ug/L 48.9U ug/L’ 

Zinc 2.6 ug/L 2.6U UglL’ 

tFO53 Client ID: 1 SR03701 

Laboratory ID: ME367002 

Collection Date: 7/27197 

Type: Equipment rinsate 

Barium 1.6 uglL None 

Calcium 134 ug/L 134u ug/L’ 

Chromium 4.2 ug/L 4.2U ug/L’ 

Copper 2.1 ug/L 2.1 u ug/L’ 

Iron 10.4 ug/L None 

Manganese 0.69 ug/L 0.69U uglL’ 

Sodrum 63.0 uglL 63.ou uglL’ 

Zinc 5.0 lJg/L 5.ou UglL’ 

JFO54 Client ID: 15R03601 

Laboratory ID: ME441 005 

Collection Date: 0/s/97 

Type: Equipment rinsate 

Cadmium 4.7 ug/L 

Calcrum 159 ug/L 159u ug/L’ 

Copper 1.3 ug/L None 

Iron 13.3 ug/L 13.3u ug/L’ 

Manganese 0.46 ugil None 

Mercury 0.05 ug/L 0.05u ug/L’ 

Sodium 20.0 ug/L None 

Zinc 1.8 ug/L None 

NF054 Client ID: 30R03901 

Laboratory ID: ME450002 

Collection Date: 616197 

Type: Equipment rinsate 

Aluminum 16.7 uglL None 

Barium 0.76 uglL None 

Calcium 150 uglL 15ou ug/L 

Copper 3.7 ug/L None 

Iron 14.0 uglL 14.ou ug/L 

Manganese 0.56 uglL None 

Sodturn 67.0 ug/L None 

Zinc 4.4 ug/L None 

‘= sample resuk was modiied based on an associated method blank concentration. 

\lote: see detailed data validation report for the discrete C@iiiers. 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase Ii5 
NAS Whiting Field, Milton, Fiorida 

SVG -Fraction PWd3i0n’ n0cura-c~ Rc+w&ntattvoneos .Comptmmsa *) cmparabitity 
- 

YFO22 Vdatiles 

Semlvdatlles 

PestndeslPCBs 

Metals 
Cyanide 

Acceptable 

ACZept&Ie 

Acceptable 

Acceptable 

Acceptable 

AcCeDtaDie 

AxepKabie 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACceDIable 

Acceptable 

Acceptable 

ICO 

100 

103 

1oc 

100 

ACCeDtilIe 

Acceptable 
Acceptawe 

Acceptable 

Accepmtxe 
= 

NFO23 Volatlles 

Semwdatlles 

PesticldesiPCEs 

Metals 

Cyanide 

Acceptable 

AcceDtable 

AxeDtable 

Acceotaole 

AxeDtable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
Acceptable 

Accentable 

Acceptable 

Acceotable 

100 
IOC 

1oc 

1oc 

100 

A:cerxaDle 

AcceDtable 

AcceDtalzle 

Acceptaale 

ACceDtable 
- 

NF024 Volatlles 

Semtvdahles 

PestludeslPCBs 

Metals 

Cyanide 

Acceptable 

AweDtable 

AcceDtable 

Acceptable 

Acceotable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

100 

100 

100 

100 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Accevxetble 
- 

NF025 Vdatlies 

Semwolatlles 

Pestlcrdes/PCBs 

MdCllS 

Cyantde 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

100 

100 

100 

100 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
- 

NFO28 Vdatlles 

Senlldattles 

PestlcideslPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

100 

100 

loo 

100 

Acceptable 

Acceptable 

Acceptable 

Acceplable 

Acceplable 
- 

v!!FO27 Volatlles 

Semwdatlles 

PestrcldedPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptabie 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

99.0 

100 

100 

100 

100 

Accepliable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
- 

WF028 Vdatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatlles Acceptable Acceptable Acceptable 100 Acceptable 

PestlcldesiPCBs Acceptable Acceptable Acceptable 100 Accecltable 

Metals ACCeDtable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO29 Vdatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semlvolatlles Acceptable Acceptable Acceptable 100 Acceptable 

PestlcloesiPCEs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

CySX& Acceptable Acceptable Acceptable 100 Acceptable 

WFO30 Volatlles 

Semwolat~les 

Pestlc!des/PCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

ACceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

ioo 

100 

100 

100 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
- 

WFo31 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semwdatlles Acceptable Acceptable Acceptable 100 Accf!ptable 

PestladeslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Unacceptable Acceptable 0 Acceptable 

WFO31 B Vdatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semwolat~les Acceptable Acceptable Acceptable 100 Acceptable 

PestlcldeslPCBs Acceptable Acceptable Acceptable 100 Accepteble 

Metas Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF032 VolaOles Acceptable Acceptable Acceptable 100 Acwptable 

SemwDl&s Acceptable Acceptable Acceptable 100 Acceptable 

PestlcKles/PCBs Acceptable Acceptable Acceptable 99.3 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyarude Acceotable Acceptable Acceptable 100 Acceptable 
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a Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton, Florida 

WF037 

c 

WF046 

c 

/olatlles 
jemwolat~les 

~estwdes/PCBs 

Wetals 

3yanide 

ilolatiles 

jemw2latlles 

‘esticldes/PCBs 

M&ilS 

Cyanide 

Wdatiles 

Semivolat~les 

Pesttudes/PCBs 

Metals 

Cyanide 

Volatlles 

Semlvolatiles 

PestrcldeslPCBs 

MetA 

Cyanide 

Volatlles 

Semtvolatks 

Pesticldes/PCBs 

Metals 

Cyanide 

Volatlles 

Volaths 

Volatlles 

votattk?s 

Semwolatlles 

Pestbcmes & PCBs 

Metals 

Cyanide 

Volatlles 

Volatlles 

Voiatlles 

Vaatdes 

Semlvolat~les 

Pestlctdes 8. PCSs 

Metals 

Cyantde 

Volaths 

Semwoiatlles 

Pestxldes & PCBs 

Metals 

Cyanide 

Volatrles 

Metals 

Volatlles 

Volables 

SemwDlatlles 

Volatlles 

Metals 

Volables 

Atceptable 

Acceptable 

Acceptah 

AcceDtable 

AcceDtable 

Acceptable 

Acceptable 

Acceptable 

ATCeDtabl’Z 

ACCeDtable 

Acceptable 

Acceptable 

Acceotable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceprable 

Acceotable 

Acceptable 

AcceDtabie 

Acceptable 

Acceptable 

Acceotable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acierxable 

Acceplabfe 

Acceotable 

AxeptaDle 

AxeDtable 

AcceDlabie 

Acceptable 

AcceDtable 

Unacceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

AcceDtable 

Acceptable 

ACEDIaDIe 

AcceDtable 

Acceptable 

AxeDtable 

AcCeDtabie 

Atzeotanle 

Acceotable 

Acceotable 

Acceptable 

AcceDiable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

ACCeDtable 

Accenrable 

Acceptable 

Acceptable 

AcceDtabre 

Acceptabie 

Acceptable 

Acceotable 

Acceptable 

Acceptable 

Unacceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Accwtabte 

Acceptable 

Acceptable 

Accealable 

AXeDtable 

AcceDtable 

Acceptable 

Acceptable 
Unaccsptabio 

Acceptable 

AcceDtable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceotable 

Acceptable 

Acceptabie 

Acceptable 

Acceptable 

AtceDtable 

Acceptable 

Acceptable 

Acceptable 

AcceDtable 

Acceptaole 

AXeDtable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

?K AcCeDtdblE 

1 cc AxeDtable 

1x AcCeDtabie 

10; AcceDtaDk? 

IX A;ceDtable 

lC,^ ACC~ZX~DI~ 

li?,’ AcceptaD@ 

1oc Acceptable 

10” Acceptable 

10: ActeDtatJle 

1OC Acceptable 
100 Acceptable 

100 ACCeDtable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

IDC Accept&k 

100 Acceptable 
100 Acceptable 
IOG Acceptable 

100 Acceptable 

0 Acceptable 

100 Acceprable 

I 
100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

1oc Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

97.0 Acceptable 

100 Acceptable 

100 Acceptable 

95.2 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

94.3 Acceptable 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

wFo53 Volatlles Acceptable Acceptaole 

Met& AcceDtab!e Acceptable 

WF054 Volatiles 

Metals 

AcceptaDle 

Acceptable 

Acceptable AcceDtable 102 AcceDtable 

Acceotable Acceptabie 1CC Aicerxable 
- 

I 

WF055 Vdatiles Acceptable Accectaoie AcceDtabie 
I 

lo? AxeDtable 
- 

‘Cumulatbve of sampling and analytcal components 

‘Analybcal component 

%amples results rejected for database purposes were not used in tne comPleteness calc~latlOn 

Notes All completeness IS expressed as the ratio of number of sample results ConsrOereo usable (Le.. not qualified as rqected) to the total number of 

sample results 

36 = percent 
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f--J APPENDIX F 

HUMAN HEALTH RISK DATA 



Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the Earth's crust. Higher soil concentrations are associated ,with 
industries which burn coal and aluminum mining and smelting. Human exposures to 
aluminum may occur through ingestion of foods grown in soil that contain aluminum 
and the use of antacids, antiperspirants, and other drug store items. Aluminum 
in antiperspirants can cause skin rashes in some people. Factory workers who 
inhale large amounts of aluminum dust may develop lung problems. Aluminum has 
caused lower birth weights in some animals. Studies have shown that aluminum 
accumulates in the brains of people with Alzheimer's disease. However, any 
causal linkbetween aluminum exposure and this disease is yet to be demonstrated. 
Both human epidemiological studies and animal experiments strongly suggests that 
aluminum is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological 
Profile for Aluminum"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, October 1989. 

Arsenic. Arsenic has been used in pesticide formulations andhas industrial uses 
in tanneries, as well as the glass and wine making industries. Toxicity de,pends 
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 
gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 
convulsions, and a severe drop in blood pressure. Subchronic effects include 
hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 
A, human carcinogen, based on increased incidence of lung cancer in occupational 
studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for Arsenic"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1992. 

Iron -* Iron is a metal which is required for a variety of physiological functions 
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase- 
mediated metabolic reactions. Only divalent forms of iron are absorbed. As. 
absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions, absorbed dietary iron is 
complexed to hemoglobin and transported to the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15%) except during periods of increased iron need when 
absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental 
ingestion of iron-containing preparations by children. Shortly after-ingestion, 
the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later 
signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, 
coma, and death. Chronic iron overload manifests as disturbances in liver 
function, diabetes mellitus, and endocrine and cardiovascular effects. 
Inhalation of iron containing dust or fumes in occupational settings may result 

.' in deposition of iron particles in the lungs leading to interstitial fibrosis. 
L - Autopsies of hematite miners noted an increase in lung cancer. However, the 

WHF-S13.RI 
FGW.07.99 F-l 



etiology of the lung cancer may be related to factors other than iron exposure 
such as cigarette, silica, or PAH exposures. 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. 
Pathol. 31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: 
The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. Amdur and 
J. Doull. Macmillan Publishing Co. N.Y. 

Manganese. Manganese is a naturally occurring substance found in many types of 
rock. It does not generally occur in the environment as the pure metal, rather, 
it is found combined with other chemicals such as sulfur, oxygen, and chlorine. 
Manganese is mixed with iron to make various types of steel. Manganese is a 
component of some ceramics, pesticides, fertilizers, and in nutritional 
supplements. In small doses manganese is beneficial to humanhealth. Manganese 
miners and steel workers exposed to elevated concentrations of manganese have 
evidenced mental and emotional disturbances, and slow and clumsy body movements. 
Target organs of manganese are the lung and CNS. When inhaled, manganese dust 
can also cause lung irritation. EPA has classified manganese as a Class D, not 
classifiable as to human carcinogenicity. 

i--X. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Manganese"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1991. J---x 

Trichloroethene. Trichloroethene is a man-made chlorinated solvent that is used 
extensively in industry as a metal decreasing agent. Trichloroethene is also 
used in dry cleaning and as a solvent in paints and adhesives. 

Several human deaths and acute neurotoxic effects have been attributed,to oral 
and inhalation exposure to trichloroethene. In animals, oral and inhalation 
exposure to trichloroethene have produce neurotoxic effects, including behavioral 
changes, and renal toxicity. Additionally, inhalation and oral exposures to 
trichloroethene in animals have produced lung, liver, and testicular cancers. 
Epidemiological data in humans is insufficient to conclude whether or not 
trichloroethene is a human carcinogen. However, studies on trichloroethene 
metabolism suggest that it is metabolized similarly 
in humans and laboratory animals. Therefore, the USEPAhas place trichloroethene 
in weight-of-evidence group B2, probable human carcinogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1992. 

Vanadium. Vanadium is widely, but sparsely, distributed in the Earth's crust and 
in the environment. It is invaluable as an alloying agent with steel; 
ferrovanadium alloys are used in high-stress applications such as bearings, jet 
engines, and cutting tools. Human and animal studies indicate that vanadium is 
readily absorbed from the lungs and poorly absorbed from the gastrointestinal 

Y-----P 

tract. It distributes primarily to the bone and kidney. Vanadium is a /' 

WI-IF-S13su 
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“I’ .‘: . . 

respiratory irritant. Inhalation of vanadium dusts in both animals and 
occupationally-exposed workers induces mild to moderate respiratory irritation. 
The effects are reversible and subside when exposure is discontinued. No studies 
were located regarding cancer in humans or animals following inhalation, oral, 
or dermal exposures. However, vanadium has been found to induce DNA damage in 
human cell cultures, suggesting that vanadium may have the potential to be 
genotoxic to humans. 

References: 
ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and 
Disease Registry, U.S. Public Health Service, October, 1990. 
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Table F-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval fir Station Whiting Field 

Milton, Florida 

Chemical 
Risk Based Screening 

Concentration’ 

Volatile Organic Compounds @g/kg) 

Methylene chloride 85,000 

Semivolatile Organic Compounds @g/kg) 

bis(2-Ethylhexyl)phthalate 46,000 

Fluoranthene 310,000 

Pyrene 230,000 

inorganic Analvtes (mglkgl 

Aluminum 7,800 

Arsenic 40.43 

Barium 550 

Beryllium 16 

Calcium 51 ,oOO,ooo 

Chromium ‘23 

Cobalt 470 

Copper 310 

Iron 2,300 

Lead ‘400 

Magnesium 5460.468 

Manganese 160 

Mercury 2.3 

Nickel 160 

Potassium 7 ,ooo,ooo 

Selenium 39 

Silver 39 

Sodium 51 ,OOO,ooo 

See notes at end of table. 

Florida 
Cleanup Target 

Level2 

16,000 

76,000 

2,900,000 

2,200,oOO 

72,000 

0.8 

110 

120 

NSC 

g210 

4,706 

110 

23,000 

400 

NSC 

1,600 

5.4 

110 

NSC 

390 

390 

NSC 

Florida Cleanup 
Target Level 

Based on 
Leaching 

20 

3,600,006 

1,200,000 

880,000 

NSC 

29 

1,600 

63 

NSC 

38 

NSC 

NSC 

NSC 

NSC 

NSC 

NSC 

2.1 

130 

NSC 

5 

17 

NSC 

Selected 
Screening 

Concentration3 

16,000 

46,060 

310,000 

230,000 

7,800 

0.43 

110 

16 

1 ,ooo,ooo 

23 

470 

110 

2,360 

400 

460,468 

160 

2.3 

110 

1 ,ooo,ooo 

39 

39 

1 ,ooo,ooo 
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Table F-l (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 1 
Remedial Investigation Report 

For Surface and Subsurface Soil at 
Site 13, Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 
Risk Based Screening 

Concentration’ 

Inorganic Analvtes (mglkg) IContinued) 

Florida 
Cleanup Goal’ 

Florida Cleanup Selected 
Goal Based on Screening 

Leaching Concentration3 

Vanadium 

Zinc 

55 15 6,ooO 

2,300 23,ooO 12,000 

’ For all chemicals except the essential nutrients, the USEPA Region Ill Risk Based Concentration (RBC) Table for residlential 
soil (October 1998) has been used, unless otherwise noted. Screening values are based on a cancer risk of 1Cr6 or a hazard 
quotient of 1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
* Chapter 62-777, Florida Administrative Code, June 1999. 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
Soil Cleanup Target Level. For analytes that selected as an HHCPC in groundwater, the florida Soil Cleanup Target Level 
based on Leaching is selected as the screening concentration. 
4 RBC value is based on arsenic as a carcinogen. 
’ Essential nutrient screening value (GIR Report, Appendix C). 
6 RBC and Florida Soil Cleanup Target Level values are based on Chromium VI. 
’ RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Super-fund Sites (OSWER Directive 9355.4-12). 

Notes: pg/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NSC = no screening criteria available. 

J 
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Table F-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Risk-Based Screening 
Analyte 

Concentration’ 

Volatile Oraanic Compounds kg/kg) 

Acetone 20,000,000 

2-Butanone 120,000,000 

2-Hexanone 8200,000 

4-Methyl-2-pentanone 16,000,OOO 

Carbon disulfide 20,000,000 

Toluene 41 ,ooo,ooo 

Xylenes (total) 410,000,000 

Semivolatile Organic Compounds @g/kg) 

4-Methylphenol 1,000,000 

Diethylphthalate 160,000,000 

Naphthalene 4,100,000 

Phenol 120800,000 

bis(2-Ethylhexyl)phthalate 410,000 

Inorganic Analvtes (mg/kg) 

Aluminum 100,000 

Antimony 82 

Arsenic 4 3.8 

Barium 14,000 

Beryllium 410 

Calcium 5 1,000,000 

Chromium 6 1,000 

Cobalt 610 

Copper 8,200 

Cyanide 4,106 

Iron 61,000 

Lead 7400 

Magnesium ‘460,468 

Manganese 4,100 

Mercury 61 

Nickel 4,100 

See notes at end of table. 

Florida Cleanup 
Target Level* 

5500,000 

21 ,ooo,ooo 

34,000 

1,500,000 

1,400,000 

2,600,OOO 

40,000,000 

3,000,000 

92o,ooo,ooo 

270,000 

390,000,000 

280,000 

1 ,oOO,ooo 

240 

3.7 

87,000 

820 

NSC 

’ 420 

110,000 

78,000 

28,000 

NSC 

920 

NSC 

22,000 

8.7 

28,000 

Florida Cleanup 
Target Level Based 

on Leaching2 

2,800 

17,006 

1,400 

2,600 

5,600 

500 

200 

30 

86,000 

1,700 

50 

3,600,OOO 

NSC 

5 

29 

1,600 

63 

NSC 

38 

NSC 

NSC 

40 

NSC 

NSC 

NSC 

NSC 

2.1 

130 

Selected Screening 
Concentration3 

5,500,000 

21,ooo,000 

34,000 

1,500,000 

1,400,000 

2,600,OOO 

40,000,000 

1 ,ooo,ooo 

160,000,000 

270,000 

120,000,000 

280,000 

100,000 

82 

3.7 

14,000 

410 

1 ,oOo,ooo 

420 

610 

8,200 

4,100 

61,000 

400 

460,468 

4,100 

8.7 

4,100 

WHF-S13.RI 
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Table F-2 (Continued) 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Risk-Based Screening Florida Cleanup 

Concentration’ Target Level* 

Florida Cleanup 
Target Level Based 

on Leaching* 

Selected Screening 
Concentration3 

Inorganic Analytes (mglkg) (Continued) 

Potassium 51,000,000 NSC NSC 1,000,000 

Silver l,ooO 9,109 17 1,000 

Sodium 7 ,ooo,ooo NSC NSC 1 ,ooo,ooo 

Vanadium 1,400 7,400 6,‘300 1,400 

Zinc 61,000 560,000 12,000 61,000 

’ For all chemicals except the essential nutrients, the USEPA Region Ill Risk Based Concentration (RBC) Table for industrial 
soil (October 1998) has been used, unless otherwise noted. Screening values are based on a cancer risk of 10” or a hazard 
quotient of 1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
’ Chapter 62-777, Florida Administrative Code, June 1999. 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Fiorida 
Soil Cleanup Target Level. For analytes that selected as an HHCPC in groundwater, the Florida Soil Cleanup Target Level 
based on Leaching is selected as the screening concentration. 
4 RBC value is based on arsenic’s as a carcinogen. 
5 Essential nutrient screening value (see GIR Report). 
’ RBC and Florida Soil Cleanup Target Levels values are based on Chromium VI. 
’ RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 

Notes: pg/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NSC = no screening criteria available. 
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Table F-3 
Screening Concentrations for Groundwater 

For Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Chemical 
Risk-Based Screening 

Concentration’ 

Volatile Organic Compounds kg/L) 

l,l-Dichloroethane 80 

1 ,BDichloroethene (total) 5.5 

Carbon Disulfide 100 

Tetrachloroethene 1.1 

Trichloroethene 1.6 

Inorganic Analytes bglf) 

Aluminum 3,700 

Arsenic 0.045 

Barium 260 

Calcium 61 ,055,398 

Copper 150 

Cyanide 873 

Iron 1,100 

Lead NSC 

Magnesium ? 18,807 

Manganese 73 

Potassium ‘297,016 

Selenium 18 

Sodium ‘396,022 

Zinc 1,100 

See notes at end of table. 

Federal MCL’ 

NSC 

570 

NSC 

5 

5 

(50-200) 

50 

2,000 

NSC 

‘1,300 (1,000) 

200 

(300) 

g15 

NSC 

(50) 

NSC 

50 

NSC 

(5,000) 

Florida Groundwater Selected Screening 
Cleanup Target Levels3 Concentration4 

700 80 

570 5.5 

700 100 

3 1.1 

3 1.6 

Gw 50 

50 0.045 

2,000 260 

NSC 1,055,398 

(1,000) 150 

200 73 

(300) 300 

15 15 

NSC 118,807 

(50) 50 

NSC 297,016 

50 18 

160,000 160,000 

(5,000) 1,100 

;f-% 

“,----., 
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Table F-3 (Continued) 
Screening Concentrations for Groundwater 

For Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, florida 

’ For all chemicals except the essential nutrients, the USEPA Region Ill Risk Based Concentration (RBC) Table for tap water 
(October 1998) has been used. Screening values are based on a cancer risk of 10” and a hazard quotient of 1. Per USIEPA 
Region IV Guidance (USEPA, 1995), the noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
’ Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories from October 1996. Primary MCLs 
have no marks, Secondary MCLs are indicated by parentheses ( ), and Federal maximum contaminant level goals (MCLGs) 
are indicated by brackets [ 1. The lowest of these nonzero values is presented. 
’ Florida Department of Environmental Protection Groundwater Cleanup Target Levels, from Chapter 62-777, Florida 
Administrative Code, June 1999. Primary Standards have no marks, Secondary Standards are indicated by parentheses ( ), 
and other criteria (i.e., carcinogen, organoleptic, or a systemic toxicant) are indicated by brackets [ 1. 
4 The selected screening concentration for the human health risk assessment is the lowest value of the RBC, Federal MCL 
value, and Florida Cleanup Target Level values. 
’ MCL and Florida Groundwater Cleanup Target Level values are based on the cis-1,2-dichloroethene isomer. 
’ Essential nutrient screening value (see GIR Report). 
’ Treatment technology action level for copper in drinking water distribution system (USEPA Drinking Water Standards and 
Health Advisories May 1996). 
* RBC value is based on hydrogen cyanide. 
’ Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health Advisories, May 
1996). 

Notes: MCL = maximum contaminant level. 
pg/e = micrograms per liter. 
NSC = not presented in available guidance. 
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Table F-4 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Chemical 
Weight of Oral Slope Factor 
Evidence kw/Wday) t-1 1 

Source Test Species Exposure Route Tumor Type Stud 

Volatile Organic Compounds 

Trichloroethylene I32 l.le-02 (1) 

inorganic Analvtes 

Aluminum D NE 

Arsenic A 1.5e+OO IRIS Human Oral-drinking water Skin 

Iron D NE 

Manganese D NE 

Vanadium D NE 

’ This value was provided by the Environmental Criteria and Assessment Office of the U.S.Environmental Protection Agency in response to a specific request. 

IRIS 

Notes: 
Integrated Risk Information System (IRIS) 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

mg/kg-day = milligrams per kilogram per day. 
NE = not evaluated. 
IRIS = Integrated Risk Information System (on-line database search, current as of November 1997). 

._ 
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Table F-5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Compound Weight of Evidence 
Oral Slope Factor 

&w/kg-day)-1 

Oral Absorption 
Efficiency 
(Percent) 

Reference 
Dermal Slope Factor 

bxdkg-day)-1 

Volatile Organic Compounds 

Trichloroethylene 82 l.le-02 100 Prout et al., 1985 

Inorganic Analvtes 

Aluminum D NE 

Arsenic A 1.5et-00 98 Vahter, 1983 

Iron D NE 

Manganese D NE 

Vanadium D NE 

Ref: Prout, MS., Provan, W.M. and Green, T. 1985. Species Differences in Response to Trichloroethylene. Toxicol. Appl. Pharmacol. 79: 389-400. 

Vahter, M. 1983. Metabolism of Arsenic. In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. NY: Elsevier. pp. 171-198. 

/ 
Notes: 
Weight of Evidence (route-specific): 

A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

l.le-02 

NE 

1.5e+OO 

NE 

NE 

NE 

mg/kg-day = milligrams per kilogram per day. 
NE = not evaluated. 



Table F-6 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Inhalation Slope Inhalation Unit 
Chemical 

Weight of Test Exposure 
Evidence 

Factor Source Risk Source 
Species Route 

Tumor Type 

b-w/kg/dayH-1) 019/d(-l) 

Volatile Organic Compounds 

Trichloroethylene B2 6.Qe-03 (1) 1.7e-06 (1) 

inorganic Analvtes 

Aluminum D NE NE 

Arsenic A 1.5etOl HEAST 4.3e-03 IRIS Human Inhalation Lung 

Iron D NE NE 

Manganese D NE NE 

Vanadium D NE NE 

’ This value was provided by the Environmental Criteria and Assessment Cffice of the U.S.Environmental Protection Agency in response to a specific request. 

Study 
Source 

IRIS 

Notes: 
Weight of Evidence (route-specific): 

A = Human carcinogen. 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence). 
C = Possible human carcinogen, 
D = Not classifiable as to human carcinogenicity. 

mg/kg-day = milligrams per kilogram per day. 
m/m” = micrograms per cubic meter. 
NE = not evaluated. 
IRIS = Integrated Risk Information System (on-line database search, current as of February 1993). 
HEAST = Health Effects Assessment Summary Tables (current as of July 1997). 

j 
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Table F-7 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Chemical 

Chronic Subchronic 
Confidence Test Uncertainty Study 

Oral RfD Oral RfD Critical Effect 

b-w/WW 
Source 

b-w/kg-day) 
Source 

Study Type 
Level Animal Factor Source 

Volatile Organic Compounds 

Trichloroethylene 6.oe-03 

Inorganic Analvtes 

Aluminum l.OetOO 

Arsenic 3.Oe-04 

(1) ND 

(1) ND 

IRIS 3.Oe-04 HEAST Oral-drinking water Medium Hyperpigmenta- Human 3D IRIS 
tion, keratosis 

Iron 

Manganese 
Food 

All other media 

Vanadium 

3.oe-01 

1.46-01 

4.7e-02 

7.Oe-03 

(1) 

IRIS 

IRIS 

HEAST 

ND 

1.4e-01 

ND 

7.Oe-03 

HEAST 

HEAST 

Oral-diet 

Oral-diet 

Oral-drinking water 

NA 

NA 

Low 

CNS effects 

CNS effects 

No effects 
observed 

Human 

Human 

Rat 

1 IRIS 

3M IRIS 

100 H,A HEAST 

’ This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific reqUeSt. 

Notes: 
Uncertainty factors: 

H = Variation in human sensitivity. 
A = Animal to human extrapolation. 
S = Extrapolation from subchronic to chronic no observable adverse effects level (NOAEL). 
L = Extrapolation from lowest observed adverse effects level to NOAEL. 
D = Inadequate data. 
M = Modifying factor. 

RfD = reference dose. 
mg/kg-day = milligrams per kilogram per day. 
ND = no data. 
IRIS = Integrated Risk Information System 

HEAST = Health Effects Assessment Summary Tables (current as of July 1997). 
NA = not applicable. 
CNS = central nervous system. 

(on-line database search, current as of November 1997). 



Table F-8 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Chemical 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Subchronic Oral Absorption 
Oral RfD Efficiency 

@cW-W) (Percent) 
Reference 

Dermal Chronic 
RfD 

bw/kwW 

Dermal Subchronic 

(mg/~kW 

Volatile Organic Compounds 

Trichloroethylene &Oe-03 ND 100 Prout et al., 1985 6.0e-03 ND 

Inorganic Analvtes 

Aluminum l.OetOO ND 20 2.0e-01 ND 

Arsenic 3.0e-04 3.0e-04 98 Vahter, 1983 2.9e-04 29e-04 

Iron 3.0e-01 ND 2 Goyer, 1991 6.0e-03 ND 

Manganese 4.7e-02 ND 4 ATSDR, 1991 b 1.9e-03 ND 

Vanadium 7.0e-03 7.0e-03 3 ATSDR, 1991c 2.1 e-04 2.le-04 

Ref: 
ATSDR. 1991a. “Toxicological Profile for Antimony”. Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
ATSDR. 1991 b. “Toxicological Profile for Manganese”. Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
ATSDR. 1991c. “Toxicological Profile for Vanadium”. Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
Goyer, R.A. 1991. Toxic Effects of Metals. In: Cassarett and Doull’s Toxicology: The Basic Science of Poisons, 4th edition. Eds. M.O. Amdur, J. Doull and CD. Klaassen. 
Pergamon Press, N.Y. 
Prout, M.S., W.M. Provan, and T. Green, 1985. Species Differences in Response to Trichloroethylene. Toxicol. Appl. Pharmacol. 79: 389-400. 
Vahter, M. 1983. Metabolism of Arsenic. In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic, NY: Elsevier. pp. 171-198. 

Notes: 
Weight of Evidence (route-specific): 

A = Human carcinogen. C = Possible human carcinogen. 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence). D = Not classifiable as to human carcinogenicity. 

RfD = reference dose. ND = no data. 
mg/kg-day = milligrams per kilogram per day. ATSDR = Agency for Toxic Substances and Disease Registry. 
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Table F-9 
Inhalation Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Chemical 

Chronic Subchronic 
Study Confidence 

Critical Effect 
Test 

RfD 

bw/Wday) 
Source 

RfD 

bw/Wdw) 
Source Type Level Animal 

Volatile Organic Compounds 

Trichloroethylene ND ND 

Inorganic Analvtes 

Aluminum ND ND 

Arsenic ND ND 

Iron ND ND 

Manganese 1.4e-05 IRIS ND Inhalation Medium Impaired Human 
neurobehavioral 
function 

Uncertainty 

I 

Study 
Factor Source 

1,000 H,L,D IRIS 

Vanadium 

Notes: 
Uncertainty factors: 

ND ND 

A = Animal to human extrapolation. 
H = Variation in human sensitivity. 
S = Extrapolation from subchronic to chronic no observable adverse effects level (NOAEL). 
L = Extrapolation from lowest observed adverse effects level to NOAEL. 
D = Inadequate data. 
M = Modifying factor. 

RfD = reference dose. 
mg/kg-day = milligrams per kilogram per day. 
ND = no data. 
IRIS = Integrated Risk Information System (on-line database search, current as of November 1997. 
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Table G-1 
Summary of Bioaccumuiation Data 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Analyte 
Log Km., PI 

Bioaccumulation Factor [a] 

Invertebrate [c] Plant [d] Mammal [e] Bird [f] 
. . 

Volatile Organic Compounds 

Methylene chloride 1.3 NA NA NA NA 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl)phthalate 

Inorganic Analvtes 

5.1 5.OE-01 8.7EO2 1.9E-00 NA 

Aluminum NA 7.5E-01 [g] 8.OE-03 [h] 7.5E-01 [i] NA 

Chromium NA 1.6E-01 [j] 15E-03[h] 2.8E-01 [i] NA 

Manganese NA 2.OE-01 [g] 5.OE-01 [h] 2.OE-01 [i] NA 

Vanadium NA 1.2E-00 [g] 1 .l E-02 [h] 1.2E-00 [i] NA 

[a] Units for bioaccumulation factors (BAFs) are mg/kg (fresh) tissue weight over mg/kg (dry) soil 
weight for invertebrates and plants. The BAF units for small mammals and small birds are mg/kg 
(fresh) tissue weight over mg/kg (fresh) food weight. No BAFs were calculated for volatile organic 
compounds because available evidence suggests that these analfles do not bioaccumulate (Suter, 
1993, Maughan, 1993). 
[b] Log K,, values are from the Superfund Chemical Data Matrix (USEPA, 1993), unless otherwise 
noted. 
[c] The value is an average BAF for semivolatiles measured in earthworms (Beyer, 1990) , unless 
otherwise noted. Dry weight values were converted to wet weight assuming earthworm are 80% water 

WF,+,, w.,gt,, = BAF,, w.,gm/ 0.2). 
[d] Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless 
otherwise noted: log (Plant Bioaccumulation Factor) = 1.588-0.578 (log K,,). The calculated plant BAF 
value was converted from dry weight to wet weight by dividing the BAF by a factor of 0.2 (assuming 
80% water content of plants) (BAF,,,,, W.,9m = BAF,, ..,,,+J 0.2). 
[e] Mammalian BAFs were calculated using the following equation from Travis and Arms (1988), unless 
otherwise noted: log BTF (biotransfer factor) = Log K,, - 7.6. To convert from BTF to BAF, the 
calculated log BTF is first transformed to base 10 than multiplied by the average ingestion rates for 
nonlactating and lactating test animals (12 kg/day). BAFs are convert from dry to wet feed weight by 
divided the BAF by a factor of 0.2 (BAF,,, w.,ght = BTF *12 mg/day/0.2). 
[f] Bioaccumulation data are generally lacking for birds. Therefore, there is uncertainty associated with 
estimating body doses for birds without considering what chemicals may have bioacumulated in prey- 
item tissue. 
[g] A prey-specific value is not available. The value shown is the small mammal BAF for this chemical. 
[h] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water 
composition of plants. 
[i] Value derived from BTFs, presented in Baes et al. (1984) for uptake into cattle. BTF converted to 
BAF by multiplying by food ingestion rate of 12 kg/day dry weight. 
n] BCF for earthworms from Diercxsens, et.al. (1985). 

Table continued on next page. 
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Table G-l 
Summary of Bioaccumulation Data 

Remedial Investigation Report 

References: 

For Surface and Subsurface Soil at 
Site 13, Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida . 

Baes, CF. Ill, R.D. Sharp, A.L. Sjoreen, and R.W. Shor. 1984. “A Review and Analysis of Parameters for Assessing 
Transport of Environmentally Released Radionuclides through Agriculture.” ORNL-5786. U.S. Department of 
Energy, Environmental Sciences Division Oak Ridge, Tennessee: Oak Ridge National Laboratory (Septem- 
ber). 

Beyer, W.N. 1990. “Evaluating Soil Contamination. ” Biological Report No. 90(2). U.S. Department of the Interior, 
Fish and Wildlife Service. Washington, D.C. 

Maughan, J.T. 1993. Ecological Assessment of Hazardous Waste Sites. New York: Van Nostrand Reinhold. 
Suter, G. W. 1993. “Ecological Risk Assessment.” Chelsea Michigan: Lewis Publishers. 
Travis, C.C., and A.D. Arms. 1988. “Bioconcentration of Organics in Beef, Milk, and Vegetation.” Environ. Sci. 

Tech. 22:271-274. 
U.S. Environmental Protection Agency (USEPA). 1993. Superfund Chemical Data Matrix (SCDM). Washington, 

D.C. 

Notes: Log K,, = Logarithm transformation of the octanol/water partitioning coefficient. 
BAF = bioaccumulation factor. 
mg/kg = milligrams per kilogram. 
BTF = biotransfer factor. 
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Table G-2 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Lethal RTV Sublethal RTV 

Analyte 
Test 

Species 
Test Type Duration Effect mg/kg-BW-day mg/kg-BW-day References 

Oral LD50 LOAEL RN’ LOAEL NOAEL RTV’ 

Volatile Oraanic Compounds 

Methylene chloride Rat ’ Oral LD50 NR Mortality RTECS, 1994 

Dog Oral LD50 NR Mortality RTECS, 1994 

Rabbit Oral LO50 NR Mortality 1,900 RTECS, 1994 

Rat Oral (chronic) 2 years Liver toxicity 52.6 5.9 IRIS, 1993 

Rat Oral (subchronic) 3 months Mortality, blood 
chemistry, 
histopathology- 
12.5 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl)phthalate Rat Oral LD50 NR Mortality 30,600 RTECS, 1993 

Rat Oral NR Reproductive 7,140 RTECS, 1993 
effects 

Rat Oral NR Reproductive 
effects 

II 13.5 RTECS, 1993 

Rat Oral NR Reproductive 6,ooO RTECS, 1993 
effects 

Rat Oral NR Reproductive 17,200 RTECS, 1993 
effects 

Rat Oral NR Reproductive 10,000 RTECS, 1993 
effects 

Rat Oral NR Reproductive 9,766 RTECS, 1993 
effects 

Mouse Oral LO50 NR Mortality 30,000 RTECS, 1993 

Mouse Oral NR Reproductive 78,880 RTECS, 1993 
effects 

See notes at end of table. 



Table G-2 (Continued) 
Ingestion Toxicity information for Wildlife 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Lethal RTV Sublethal RTV 

Analyte 
Test 

Species 
Test Type Duration Effect mg/kg-BW-day mg/kg-BW-day References 

Oral LD50 LOAEL RTV’ LOAEL NOAEL RTV’ 

Semivolatile Organic Compounds (Continued) 

Mouse Oral NR Reproductive 4,200 RTECS, 1993 
effects 

Mouse Oral NR Reproductive 50 RTECS, 1993 
effects 

Mouse Oral NR Reproductive 1,000 RTECS, 1993 
effects 

Mouse Oral NR Reproductive 2,040 RTECS, 1993 
effects 

Rabbit Oral LD50 NR Mortality 34,000 RTECS, 1993 

Guinea pig Oral LD50 NR Mortality 26,000 RTECS, 1993 

Guinea pig Oral NR Reproductive 20,000 RTECS, 1993 
effects 

Mammal Oral NR Reproductive 20,000 RTECS, 1993 
effects 

Mammal Oral NR Reproductive 509,000 RTECS, 1993 
effects 

Mouse Oral LD50 Mortality r-&--j pq RTECS, 1993 

Mouse Oral (subchronic) 13 weeks Renal effects 125 RTECS, 1993 

‘norganic Analvtes 

Uuminum Mouse Oral (chronic) 2-3 gen- Reduced body weight gain of 3425 1,425 NIOSH, 1985 
erations newborns 

See notes at end of table. 



Table G-2 (Continued) 
Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

: Lethal RTV Sublethal RTV 

Analyte 
Test 

Species 
Test Type Duration Effect mg/kg-BW-day mg/kg-BW-day Refer 

Oral LD50 LOAEL RTV’ LOAEL 1 NOAEL 1 RTV’ 

Inorganic Analytes (Continued) 

Rat Oral (subchronic) 15 days Reduced growth 100 Bernuzzi, V 
1989 

Rat Oral LD50 NR Mortality Sax, NJ, 19 

Manganese Mouse Oral (subchronic) 90 days Delayed growth of 14 ATSDR, 19s 
testes El 

Mouse Oral (chronic) 1 0 3 Mortality 4,050 ATSDR, 191 
weeks . . 

Rat Oral LD50 NR Mortality 410 ATSDR, 19s 

Rat Oral LD50 20 days Mortality ATSDR, 19: 

Rat Oral (subchronic) 20 days Decreased litter 620 ATSDR, 196 
weight during 
gestation 

Rat Oral (chronic) 1 0 3 Mortality 930 ATSDR, 19: 
weeks 

Guinea pig Oral LD50 NR Mortality 400 USEPA, 19t 

Monkey Oral (chronic) 1 8 Weakness, 25 ATSDR, 195 
months rigidity 

Rodents1 Oral (subchronic) 10 days - Decreased growth 100 Cunninghar 

livestock 2 months rate 1966 

Mouse Oral (subchronic) 180 days Mortality 2,300 Gianutsos, 
1982 

Chromium Japanese quail Oral LD-d50 5 days Mortality Hill and Ca 
1986 

Rat Oral (subchronic) 90 days Histopathologic and 1,400 Ivanko\ 
reproductive effects Preussman 

Mouse Oral (chronic) 7 weeks Decreased 
spermatogenesis 

Black Duck Oral (subchronic) 5 months Reproductive effects 

Rat Oral LD-d50 Mortality 200 40 ATSDR, 19! 
L . *-I.,,~ 
3ee notes at ena OT tame. 



Table G-2 (Continued) 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation Report 
For Surface and Subsurface soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Test Type 

Vanadium 

1 1 

Japanese Oral LD50 
quail 

Mouse Gavage LD50 

Rat Oral (subchronic) 

Rat Oral (subchronic) 

Chicken Oral (subchronic) 

Lethal RTV Sublethal RTV 

Duration Effect mg/kg-BW-day mg/kg-BW-day References 

Oral LD50 LOAEL RTV’ LOAEL NOAEL RTV* 

5 days Mortality 96 19.2 Hill, E.F., et al., 1986 

One time Mortality 31 6.2 ATSDR, 199Oc 

2 months Hypertension 15 Susie, D., et al., 1986 

35 days Development 8.4 1 8.4 Domingo, J.L., et al., 
effects 

6 weeks Decrease in &~~~,L.R.,etal.,l963 
egglaying I I I I 

’ Selected lethal RTVs are boxed. The lethal RTVs correspond to the NOAEL when available. When an NOAEL is not available, then the RTV value is calculated by applying a 
ten-fold application factor to the LOAEL or a five-fold application factor to the Oral LD50. 
r Selected sublethal RTVs are boxed. The sublethal RTV corresponds to the NOAEL when available. When an NOAEL is not available, the sublethal RTV value is calculated by 
applying a ten-fold application factor to the sublethal LOAEL. 
’ Sublethal RTV for aluminum is equal to the LOAEL value because the toxicity test is multi-generational in duration, 
’ Converted from 30 ppm to 11 mg/kg BW-day using standard default parameters (USEPA, 1988). 

References: 
4TSDR, 1990a, “Toxicological Profile for Manganese,” Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October. 
4TSDR, 1996b, “Toxicological Profile for Silver,” Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. 
4TSDR, 199Oc, “Toxicological Profile for Vanadium,” Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. 
3erg, L.R., G.E. Bearse, and L.H. Merrill, 1963, “Vanadium Toxicity in Laying Hens,” Poultry Science, Vol. 42, pp. 1407-1411. 
Bernuzzi, V., D. Desor, and P.R. Lehr, 1989, “Effects of Postnatal Aluminum Lactate Exposure on Neuromotor Maturation in Rats,” Bulletin of Environmental 

Contamination and Toxicology, Vol. 42, pp. 451-5. 
Cunningham, G.N., M.B. Wise, and E.R. Barrick, 1966, “Effect of High Dietary Levels of Manganese on the Performance and Blood Constituents of Calves,” Journal of 

Animal Science, Vol. 25, p. 532. 
3omingo, J.L., J.L. Paternain, J.M. Llobet, and J. Corbella, 1986, “Effects of Vanadium on Reproduction, Gestation, Parturition, and Lactation in Rats Upon Oral 

Administration,” Life Sciences, Vol. 39, pp. 819-824. 



Table G-2 (Continued) 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

References: (Continued) 
Dunning, J.B., 1984, Body Weights of 686 Species of North American Birds, Monograph No. 1, Cave Creek, Arizona: Western Bird Banding Association, May. 
Gianutsos, G., and M.T. Murray, 1982, “Alterations in Brain Dopamine and GABA following Inorganic or Organic Manganese Administration,* Neurotoxicology, Vol. 3, 

pp. 75-81, 1982. 
Hill, E.F., and M.B. Camardese, 1986, “Lethal Dietary Toxicities of Environmental Contaminants and Pesticides to Coturnix,” Technical Report No. 2, U.S. Fish and Wildlife 

Service, Washington, D.C. 
Integrated Risk Information System (IRIS), 1988-1993, “Volumes I and II. Chemical Files,” U.S. Environmental Protection Agency, Washington, D.C. 
National Institute for Occupational Safety and Health (NIOSH), 1985, “Registry of Toxic Effects of Chemical Substances,” NIOSH Publication No. 86-103, U.S. Department 

of Health and Human Services, Washington, D.C. 
Registry of Toxic Effects of Chemical Substances (RTECS), 1993-1995, On-line database search. 
Sax, NJ., 1984, Dangerous Properties of Industrial Material, 6th edition, New York: Van Nostrand Reinhold Company. 
Susie, D., and D. Kentera, 1986, “Effect of Chronic Vanadate Administration on Pulmonary Circulation in the Rat,’ Respiration, Vol. 49, pp. 68-72. 
USEPA, 1984a, “Health Effects Assessment for Chloride,” Environmental Criteria and Assessment Office, Cincinnati, Ohio, September. 
USEPA, 1984b, “Health Effects Assessment for Benzene,” Office of Emergency and Remedial Response, Washington, D.C., September. 
USEPA, 1988, “Recommendations for and Documentation of Biological Values for use in Risk Assessment” PB 88-179874, EPA-600/6-87-008, Washington, D.C. 

Notes: mg/kg = milligrams per kilogram. NOAEL = no observed adverse effect level. 
RTV = reference toxicity value. NR = not reported. 
BW = body weight. % = percent. 
LD,, = dose resulting in 50% mortality in test population. gest = gestation. 
LOAEL = lowest observed adverse effect level. 



Table G-3 
RTVs Selected for Ecological Risk Assessment [a] 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

r Milton, Florida 

Small Mammal [b] Small Bird [c] Predatory Mammal [d] Predatory Bird [e] 
Analy-te 

Lethal Sublethal Lethal Sublethal Lethal Sublethal Lethal Sublethal 

Volatile Oraanic Compounds 

Methylene chloride 320 NA NA NA 600 NA NA NA 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl)phthalate 160 3.5 NA NA 160 3.5 NA NA 

Inorganic Analvtes 

Aluminum 740 425 NA NA 740 425 NA NA 

Chromium 40 0.35 25 200 40 0.35 25 200 

Manganese 45 14 NA NA 45 14 NA NA 

Vanadium 6.2 8.4 19.2 1.1 6.2 8.4 19.2 1.1 

[a] Lethal RTVs correspond to the boxed lethal RTV presented in Table G-2. Lethal RTVs correspond to the highest 
NOAEL, one-tenth of the lowest LOAEL, or one-fifth of the lowest LD,,. Sublethal RTVs correspond to the boxed RTV. 
When an NOAEL value is not available, one-tenth of the sublethal LOAEL is used as a surrogate. 
[b] These RTVs represent chemical concentration that are not anticipated to result in adverse effects for the cotton 
mouse and short-tailed shrew. 
[c] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the eastern 
meadowlark. 
[d] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the red fox. 
When no data were available, the small mammal value is used as a surrogate. 
[e] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the great- 
horned owl. When no data were available, the small bird value is used as a surrogate. 

Notes: NA = not available. 
RTV = reference toxicity value. 
mg/kg = milligrams per kilogram. 
LD,, = dose resulting in 50% mortality in test population. 
LOAEL = lowest observed adverse effect level. 
NOAEL = no observed adverse effect level. 

f--h. 

i 
WHF-S13.N 
FGW.07.99 G-8 
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Table G-4 
Summary of Toxicity Data for Plant Receptors 

Remedial Investigation Report 

Analyte 

For Surface and Subsurface Soil at 
Site 13, Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

RTV RTV 
Reference in soil [a] in solution 

@w/kg) b-w/f) [al 

Volatile Oraanic Compounds 

Methylene chloride >1,ooo 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl)phthalate Hulzebos et al., 1993 [c] > 1,000 >SW 

Inorganic Analvtes 

Aluminum Will and Suter, 1994 50 0.2 

Chromium Will and Suter, 1994 1 0.05 

Manganese Will and Suter, 1994 500 4 

Vanadium Will and Suter, 1994 2 0.5 

[a] RTVs in soil are equal to chemical concentrations in soil that are not expected to result in 
adverse effects to plants. 
[b] Value for toluene used as a surrogate (Will and Suter, 1994). 
[c] Value represents 1Cday growth EC&, for Lactuca sativa in soil. 

Notes: RTV = reference toxicity value. 
mg/kg = milligrams per kilogram. 
> = greater than. 

References: 
Hulzebos, E.M., D.M.M. Adema, E.M. Dirven-van Breemen, L. Henten, W.A. van Dis, H.A. 

Herbold, J.A. Hoekstra, R. Baerselman, and C.A.M. van Gestel. 1993. “Phytoxicity 
Studies with Lactuca sativa in Soil and Nutrient Solution.” Environ. Toxicol. and 
Chem. 1 

Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contami- 
nants of Concern for Effects on Terrestrial Plants. 1994 Rev. (September). Environ- 
mental Sciences Division. Oak Ridge, Tennessee: Oak Ridge National Laboratory. 

WHF-SlB.RI 
FGW.07.99 G-9 



Table G-5 
Summary of Toxicity Data for Terrestrial Invertebrates 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Chemical 
Analyte 

RTV 
Test Type Test Duration Test Species concentration Effect 

@xdW 
Reference 

(mg/W 

Volatile Organic Compounds 

Methylene chloride Soil Test 14-day E. foetida 740 LC50 150 Neuhauser et al., 1985. 

Semivolatile Organic Compounds 

bis(P-Ethylhexyl)phthalate Soil Test 14-day 4 test species 2,390 LGT.0 478 Neuhauser et al., 1985. 

Inorganic Analytes 

Aluminum NA NA NA NA NA NA NA 

Chromium Soil Test 8-week E. foetida 250 Reproduction 50 Molnar et al., 1989 
inhibitor 

Manganese NA NA NA NA NA NA NA 

Vanadium NA NA NA NA NA NA NA 

[a] Equal to the lowest LC,, in each chemical class, multiplied by a safety factor of 0.2. Value for 2-chloroethylvinylether used for chlorinated Solvents. 

[b] Mean of LC,, for four test species (A. teberculata, E. foetida, , E eugeniae, and p. excavatus) from artificial soil tests; values used for a whole chemical 

class are multiplied by a factor of 0.2 (Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 

Reference: 
Neuhauser, E.F., R.C. Loehr, M.R. Malecki, D.L. Milligan, and P.R. Durkin. 1985. “The Toxicity of Selected Organic Chemicals to the Earthworm Eisenia 

foetida.” J. Environ. Qual. 14:383-388. 

Notes: mg/kg = milligrams per kilogram. 
RTV = reference toxicity value. 
NA = not available. 
LDsO = dose resulting in 50 percent mortality in test population. 



Table G-6. 

Exposure Parameters and Assumptions for Representative Wildlife Species Ial 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Gmon mouJc (Smsll herb. mammal) 10% 8996 0% 0% 

Earrem meadow3aA (Small omn. bini) 75% 20% 0% 0% 

Shot+tailed shrew (Smsll cam. mrmmal) 78% 12% 0% 0% 
Rd fi (Predatory mammal) 20% IO%, 57% IO% 

Great-homd 0nJ (Prcdacory bird) 0% 0% 80% 19% 
Moc\w’n+ DWC Ckrb*bifd\ 12. 948 02 0g 

4 
NOTES: 

7.5 &I+, 3 

[a)‘Documenration of crporvrc pammrlrrs prcsrntd in: Tehlc 7-5. 

jbf ED = Exposure Du@ion (pcrccn(age of year recqdor k crprclnl lo be found al RI&’ arca). 

[cl SFF = Sik For+ng Frcqucncy (calcufstcd by dividing site erra by rcccptor home range (~mot CXC~ 1.0)). 

2% 0.147 I l.OaE+oO 0.0029 0.021 

5% 5 1 1.ooEt00 0.0119 0.087 

IO% 0.96 I I.OOEtOO 0.0024 0.017 

3 5, 250 I 3.OOE-02 0.24 4.69 

1% IS I 5.00E-01 0.078 I.5 

52 5 I ‘00 00 O.Ol5 093 



Table G-7 
Estimated Exposure from Ingestion of Food and Soil Containing the Reasonrhle Maximum Exposure Concentration of ECPCfi. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 
~1‘IAlAl’M) CONClWl’RA1’IONS RAF VAl,UFB FOR 

Mehylene chloride 

bia(t-EUlyLexyl)ph(hslale 

Aluminum 

MMgM*C 

Lslm.s 

VUWldiUJll 

chran:u- 

0.0071 

0.26 

22026 

219 

I I 

43.8 

zC*r 

-- ~ 
ECPC 5 ~ol~gicd Chcmicd of Potenlial Concern 

RhlE = Reasonable Maximum Exposure. 

BAF = BioIccumulstion Fsr~or. 

mgRg = milligram8 Per kilograms 

I NA NA NA NA 

5.OE-02 I .3E-02 8.78-03 2.38-03 

7.5E~02 1.7Et03 B.OE-04 1.8Etol 

2.OE 02 4.4iztoo S.OE-02 I.tEtOl 

I.2E 01 5.3E COO l.lE-03 4,s 02 

1-e -et 4*5l?+oo b5e-03 c(.teOZ. 

NA NA 

1.9E 01 NA 

7.58-02 NA 

2.OE-02 NA 

x 2: ++A- 

l .ZE-01 NA 

2. @e-o\ N4 

I -I I 
InI Biomxurnulstion da@ presented in: Table 0-l. 

IhI lnverlcbmk liasuc conccntmtion is the inverlehratc BAF mulriplicd hy tie RME concentration. 

ICI Plonk tiarue concenlra~ion is the plant BAF multiplied by lhc RME conccntmlion. 



Table G-7 

Estimated Exposure from Ingestion of Food and Soil Containing the Reasonable Maximum Exposure Concentration of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylcne chloride 

his(2-Ethylhexyl)phthalate 

Aluminum 

Manganese 

Vanadium 

two*; 4x 

2.OE-05 

I .2E-03 

8.6E+oI 

t.OE+OO 

2.0E-01 

6*6E-0% 

4.9E-05 

3.2E-03 

3.2E+02 

2.2EtOO 

8.4E-01 

1*fBe-or 

I .OE-04 

S.lE-03 

4.9E+M 

3.6E+OO 

I .2E+OO 

3*qE-ol 

3.3E-07 

2.0E-05 

1.7ESOO 

I .3E-02 

4.2EO3 

2-l e-0-L 

I .8E-06 

I .6E-o4 

8.9EtOO 

6.58-02 

2.48-02 

PZE-01 

[dj Calculated by summing rhe concenlration derived from each pathway (multiplying parhwsy concenlration, percent in diet, SFF, 

and ingestion rate, and then dividing hy hody weight). 

SFF = Site Foraging Frequency. 

Q:\CDonahue\PDE 



Table G-8 

Lethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Merhylenc chloride 

bisQ-BthylhexyI)ph!hslate 

Aluminum 

Manganese 

Vanadium 

ckiro rJ *m 

2.OE-05 3.2E+02 6. I E-08 

I .2E-03 1.6EtM 7.38-06 

8.6E+OI 7.46+02 I .2E-01 

2.OE+OO 4.sE+OI 4.4EM 

I&in rm 1- 

2OE9l 6.2E+CQ 3.28-02, 

1*4e-0 I ‘r-D& +Oi 3.6E -03 

SUMMARY HAZARD INDBX 

PDE - Potential DiecHty Exposure (mglkg-BWlday). 

I 1.9E-01 

4.98-05 

3.2E-03 

3.2E+02 

RN= Reference Toxicity Value (m&kg-BWlday) = highest NOAEL for closest related species. When an NOAEL is not aveilahle, then 

I110 of the lowest reported LOAEL, or l/S of the lowest reported LDw is used e.s II surrogate. 

HQ = Hazard Quotied (calculated by dividing PDE by RTV). 

NA = not rvailable. 

o:\clr. 



Tab6G-8 f 

Lethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylene chloride 

bis(2-Ethylhexyl)phthalale 

Aluminum 

Manganese 

sibder 

Vanadium 

3 3E-07 6.OE-t.02 5.4E-IO 

2.OE-05 I6E102 I 3E-07 

1.7EtOO 7.4Et 02 2.28-03 

I .3E 02 4.5EiOl 3 .OE-04 

l&.&b nw 3(1s95 

4.2E 03 6.2EtOO 6.7E-04 

l~2&Ol 4.oeto1 s.ae-0: 

I .8E-06 NA NA 

I .6E-04 NA NA 

8.9EtOO NA NA 

6.58-02 NA NA 

nAJg)A NA Nat 

2.4E-02 I .9EtOI I .2E-03 

5.5 e-02 2*5WO\ 2.2f-t)3 mCkfocti4L 

I I 1. . 

[SUMMARY HAZARD INDEX I 3 2E-03 I >m-o3 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkp-BWldsy) = highest NOAEL for closest related species. When an NOAEL is not availrhle, then 

1110 of the lowest reported LOAEL, or I/S of the lowest reported LDm is used as a surrogate. 

HQ = Hazard Quotient (calculated by dividing PDE hy RTV) 

NA = not available. 

BW = body weight. 

O:\Cdnnahue\PDE 



Table G-9 

Sublethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylenc chloride 

hisC2-Ethylhexyl)phthalaIe 

Aluminum 

Manganese 

Vanadium 

C~TOW<IA~ 

2.OE-05 NA NA 4.9Em05 NA NA t .OE-04 NA NP 

I .2E 03 3.SE COO 3.4E-04 3.2E-03 NA NA S.lE03 3SEtOO I SEX)3 

8 6EtOl 4.3E t02 2.OE-01 3.284-02 NA Nh 4.9Ei 02 4.3E+M I .ZEtOO 

2.0E-t 00 I .4E t 01 I .4EmOl 2.2EtOQ NA NA 3.6Et00 t .4E+OI 2.6E-01 

I~M*NI 7 7cll1 1w NA NJ _..- _- 

2.OE 01 8.4E tOO 2.48-02 8.4E-01 l.IE+OO 7.6E-01 1 .ZE+OO 8.4EtOO I .4E-01 

IP’cC-Cll 1.4 et03 I*&$ &0l 64 E-4 ¶*OEfeZ Sz?if-03 B.TE-fi I i-4 EtbJ 6.5~--or 
, 

SUMMARYHAZARD INDEX I 3.7E-01 I 7.6E-01 1.6E+oo 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = highest NOAEL for closest related species. When an NOAEL is nd available, Ihen 

l/l0 of the lowest reported LOAEL is used as a surqate. 

HQ = Hazard Quotient (calculated by dividing PDE hy RTV). 

NA = not availahlc. 

a:\t ) ,\PDE 7/2/‘)R 



Sublethal Effect Risks for Representative Wildlife Species from RME Concentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylene chloride 

hi@-Ethylhexyl)phthalate 

PDE = Potential Dietary Exposure (mglkg-BWldsy). 

RTV = Reference Toxicity Value (mg/kg-BW/day) = highest NOAEL for closest related species. When an NOAEL is not available, then 

1110 of tie lowest reponed LOAEL is used as a surrogate. 

HQ = Hazard Quotient (calculated hy dividing PDE hy RTV). 

NA = not available. 

BW = body weight. 

O:\Cdonahue\PDE 



Table G-10 

Estimated Exposure from Ingestion of Food and Soil ( 

Remedial Investigation Repclrt, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylene chloride 0.006 

bis(Z-ELhyUlcxyl)phthalrtc 0.189 

Aluminum 16W2 

MangMCSC 95.3 

I Vanadium 

Chrod crm 

30.9 

29.2 
I 

‘vntaining Central Tendency Concentration of ECPCs: Lethal Effect.9 

5.OE-02 9.x 03 8.78-03 

7.SE-02 1.28+03 

Z.OE-02 1.9EtOO 

RAF V hl,URS FOR 

NA NA 

1.9E-01 NA 

7.SE-02 NA 

2.OE-02 NA 

7vn 

I .2e-01 NA 

P-0E -01 Nh 

ECPC = Ecological Chemical of Potcnlirl Concern. 

BAF = Biorccumulation Factor. 

mglkg = milligrmr per kilograms. 

(al Bioaccumulstion data prescntul in: Table 0-l. 



Table G-IO 

Estimated Exposure from Ingestion of Food and Soil Containing Central Tendency Concentration of ECPCs: Lethal Effects 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methylene chloride 

his@-Ethylhexyl)phthhslate 

Aluminum 

Manganese 

Vanadium 

CkrOmihw 

I .lE-OS 

g.SE-04 

6 2EtOI 

8.7E-01 

I .4E01 

6-b e-o% 

4. I E-05 

2.3E-03 

2.3Et02 

9.8E-01 

5.9E-0 I 

1.6 t-01 

8.58-05 

3 .lE-03 

3.6E+M 

I .6E+oO 

8.4E-01 

34E-01 

2.8E-07 

l.SE-05 

I .2E+OO 

S.9E-03 

2.9E-03 

2*It-0% 

1.6E-06 7*y e-09 

l.lE-04 1-e e-oz 

6X+00 2.4 E w3 
2.88-02 2.4 L?-teq 

I .7E-02 q*oct 00 

f.ae-of ‘2-b e tbu 

ldj Calculakd by summing the concenrralion de&cd from each pathway (multiplying pathway concentration, percent in diet, SW, 

and ingestion rate, and then dividing hy hody weight). 

SFF = Site Foraging Frequency. 



Table G-I I 

Lethal Effect Risks for Representative Wildlife Species from Ccntml Tendency Concentrations of ECPCs. 

Remedial Investigation Report, Site IR 

Naval Air Station Whiting Field 

Milton, Florida 

: ., ,:.; .,, .;..; . . . . : ,...... ‘1.‘. ..’ 
diNA&j$y.:.., ‘:.: 

~ 

.:, ,. ,,.‘.‘-,’ :., ,‘..Z :.‘.. .; 

Methylenr chloride 

his(2-Ethylhexyl)phrhs)stc 

Aluminum 

Manganese 

ww? 

Vanadium 

chro rnltrb~ 

I .7E-05 3.2E+02 

ISUMMARY HAZARD INDEX I 1.3E-01 1 I 3.1E-02 1 

PDE = Potential Dietary Exposure (mglkp-BWlday). 

RTV = Reference Toxicity Value (mglkg BW/day) = highest NOAEL for closest related species. When an NOAEL is not availehle, then 

1110 of the lowest reported LOAEL, or l/S of the lowest reported LDw is used a8 B surrogate. 

HQ = Hazard Quotient (calculated hy dividing PDE by RTV). 

NA = not available. 
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7/?/OR 



Table-b-1 1 

Lethal Effect Risks for Representative Wildlife Species from Central Tendency cbncentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Methytene chloride 

bis(2-Ethylhcxyl)phthaIate 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = highest NOAEL for closest related species. When an NOAEL is no! available, then 

1110 of the lowest reported LOAEL, or 115 of the lowest reptied LDJO is used as a surrogate. 

HQ = Hazard Quotient (calculeted by dividing PDE hy RTV). 

NA = not available. 

BW = body weight. 
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Table G- I2 

Sublethal Effect Risks for Representative Wildlife Species from Central Tendency Exposure Concentrations of ECPCs. 

Remedial Investigation Report, Site 13 

Naval Air Station Whiting Field 

Milton, Florida 

Mctbyltnc chloride 1.7E05 NA NA 4. I E-05 NA NA 8.S05 NA NA 

his@-Ethylhcxyl)phtbalate KSE-04 3.5fztOO 2.46-04 2.38-03 NA NA 3.7E-03 3.5E+OO l.lE-03 

Aluminum 6.2E+OI 4.3E+02 I SE-01 2.36+02 NA NA 3.68+02 4.38+02 8.4E-01 

Manganese 8.7E-01 I .4E+OI 6.2EM 9.8E-01 NA NA t .6EtOO 1.4E+Ol I.IE-01 

.1 A **.L1* 

Vanadium I .4E-Ol s.4lz+OO I .7E-02 5.9E-01 l.lEtOO 5.4E-01 8.4E-01 8.4E+OO I .OE-0 1 

CkOVh;(*I+ l-4B-o\ I.4 Gt 03 \*0t-~ b.Se -ot 2’oEtor 3.36~o3 g,qe-01 1-‘(e+o3 &SE-C9 

SUMMARY HAZARD WDEX I 2.3E-01 I 5.4E-01 l.lEtOO - 

PDE = Potential Dietary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWldsy) = highest NOAEL for closest related Spccics. When an NOAEL is not avaitahle, then 

1110 ofthe lowest reported LOAEL ir uRed BS B surrogate. 

HQ = Hazard Quotient (calculated hy dividing PDE hy RTVI. 

NA = not available. 



Tab1 -12 

Sublethal Effect Risks for Representative Wildlife Species from Central Tendency Exposure Concentrations of ECPCs. 

Remedial Investigation Report, Site I3 

Naval Air Station Whiting Field 

Milton, Florida 

2.gE-07 NA NA I xiE-06 NA NA 

I SE-05 3.5Jz+OO 4.2E-06 l.IE-04 NA NA 

1.2E+oO 4.3E+M 2.8E-03 6.5EtOO NA NA 

5.9E-03 I .4EtOl 4.28-04 2.88-02 NA NA 

I- MI PIP. L- hl,t 3.4, 

2.98-03 8.4E+OO 3 SE-04 I .7E-02 l.lE+OO I SE-02 

J.2E -et I-4gto3 6*G- Qs !i*SE-oz 2*0rror 2.7 c-c,(l 

I 

SUMMARY HAZARD INDEX I 3.6E-03 I 1.5E-m 

PDE = Potential Dierary Exposure (mglkg-BWlday). 

RTV = Reference Toxicity Value (mglkg-BWlday) = highest NOAEL for closest related species. When an NOAEL is 1101 available. lhen 

1110 of the lowest reporfed LOAEL is used as a nurrogefe 

HQ = Hnzsrd Quotient (calculated hy dividing PDE hy RTV). 

NA = not rvrilahle. 

BW = body weight. 

CI:\Cdonrhue\PDE 



Evaluation of the USEPA Process Document with Respect to the Ecological Risk 
Assessment 

The only major difference between the approach used in the Site 13 ERA anld the 
approach recommended in the Process Document (USEPA, 1997), is the order inwhich 
information was presented. All of the information that should be included in a 
screening-level problem formulation (i.e., Step 1 in the process document) was 
included in this ERA. The difference that would possibly have the greatest 
effect is that in the ERA, assessment and measurement endpoints were identified 
before ecological contaminants of potential concern (ECPCs) were selected, 
whereas the Process Document suggests that more relevant endpoints can be 
identified if CPCs are selected first. In order to evaluate whether this 
difference wouldhave any effect on the conclusions of the ERA toxicological data 
were reviewed, to determine if the selected assessment and measurement endpoints 
are appropriate for the ECPCs. 

The ECPCs identified at Site 13 included methylene chloride, bis(2- 
ethylhexyl)phthalate, aluminum, chromium, manganese, and vanadium. Ecological 
effects associated with each of the ECPCs was reviewed and is summarized in the 
following paragraphs. 

Methylene chloride is a volatile organic compound. Ecotoxicological effects 
associated with this compound include mortality (i.e., lethal effects) for the 
rat, dog, rabbit, and liver toxicity andhistopathology (i.e., sublethal effects) 
for the rat. It is not expected to build up in plants or animals, and does not 
readily dissolve in water. Methylene chloride is highly volatile (i.e., 
evaporates easily), therefore the greatest potential for exposure is breathing 
vapors in air. Lethal concentrations in air that caused mortality in rats, mice 
guinea pigs, rabbits, dogs, and primates ranged from 1,000 to 16,000 ppm (ATSDR, 
1998). Chronic oral exposure to methylene chloride resulted in varying effects 
based on dose. Rats exposed orally to 55 mg/kg/day, over a 78 to 104 week 
exposure period showed changes in fat, decreased body weight, and decreased food 
and water consumption. Additional studies showed that exposure to methylene 
chloride caused histological alterations to the liver at a dose of 50 mg/kg/day 
fo'r 2 years, with a NOAEL of 5 mg/kg/day (IRIS, 1988). Methylene chloride is 
considered a possible carcinogen, based on tumor growth in some animals exposed 
to this analyte. 

Bis(2-Ethylhexyl)phthalate is a semi-volatile organic compound. Ecotoxicological 
effects associatedwith oral exposure to this compound include mortality (al: very 
high doses (30,600 to 33,900 mg/kg, in rats and rabbits), hepatic effects, body 
weight effects, and developmental and reproductive effects. Rats and mice 
exposed to BEHP show signs of liver toxicity including enlargement of liver. 
Chronic exposure to 50 mg/kg/day had an effect on the male test population while 
the female test population showed signs of liver toxicity at much higher 
concentrations (i.e., 200 mg/kg/day). Small mammals showed a decrease in weight 
gain after acute exposure to BEHP (i.e., greater than 1,000 mg/kg/day). There 
was no effect on weight gain at exposures of 50 and 65 mg/kg/day. A single oral 
dose of 1,055 mg/kg given to pregnant rats resulted in fetus resorption and fetal 
mortality. Mice were shown to be more susceptible to reproductive effects as 
compared to rats. A significant increase in fetal malformations was noted at 
doses of 91 mg/kg, given during gestation. Reproductive effects are also noted 
in male rodents exposed to doses as low as 130 mg/kg for 166 days, and at a dose 
of 390 mg/kg sired significantly fewer offspring. No reproductive effect:; were 
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observed in larger mammals (i.e., male monkeys) exposed to 2,000 mg/kg for 14 
days. BEHP is not a bioaccumulating compound, and is readily metabolized by 
mammals. 

Aluminum, chromium, manganese, and vanadium are the four inorganic analytes 
selected as ECPCs at Site 13. Aluminum is excreted, and does not typically 
bioaccumulate in mammals. Rats exposed to 155 mg/kg/day and 14 mg/kg/day, had 
significant mortality and decreased fetal weights, respectively. The literature 
suggest that larger mammals (i.e., dogs) are more susceptible to aluminum 
toxicity, as the NOAEL for rats is 1,500 mg/kg/day, and the NOAEL for dogs is 60 
mg/kg/day (based on affects to the respiratory, cardiac, hepatic, and renal 
systems). Similarly, the NOAEL based on reproductive effects fqr small mammals 
was 100 mg/kg/day, and the NOAEL for dogs was 60 mg/kg/day (ATSDR, 1991). These 
studies suggest that larger mammals are most susceptible to aluminum toxicity. 

Chromium is typically found in trivalent andhexavalent forms, chromium (III) and 
chromium (VI), respectively. The literature suggests that chromium (VI) is more 
toxic than chromium (III), and chromium is more toxic to females than males, 
based on LD50 studies using rats. Chromium is also known to cause reproductive 
effects in avian and mammalian species (i.e., ducks and rats) (ATSDR, 1998). The 
oral LD,, values for the Japanese quail and rat are 126 and 200 mg/kg/day, 
respectively. Sublethal effects (i.e., reproductive effects) were noted at 
concentrations ranging from 1,400 mg/kg/day to 3.5 mg/kg/day. 

Manganese is typically found in the environment in combination with oxygen, 
sulfur, and chloride, forming stable compounds. The literature suggests that 
manganese has a low acute oral toxicity, based on an LD,, value of 1,300 
mg/kg/day (14-day exposure period). Long term chronic exposure to manganese, 
suggest that prolonged exposure (i.e., 2 years) at 200 mg/kg/day to 731mg/kg/day 
would likely cause liver toxicity and renal failure. Manganese has a low 
bioaccumulation potential, and is currently not considered carcinogenic (ATSDR, 
1997). 

Vanadium also has a low bioaccumulation potential, as it is typically excreted 
after ingestion; and is currently not considered carcinogenic. The oral LD,, for 
rats, from exposure to vanadium is a single oral dose of 41 mg/kg/day, and the 
LD50 for mice was 31 mg/kg/day. Another LD,, was developed for rats based on the 
exposure of 225 mg/kg/day for 20 days. Developmental effects associated with 
exposure of pregnant rat dams to vanadium included reduced pup weight and length 
at birth and throughout lactation (ATSDR, 1990). The toxicological information 
available for vanadium suggests that pregnant small mammals are more susceptible 
than other receptors to exposure to vanadium. 

The available toxicological data suggest that small mammals may be more 
susceptible to some of the selected ECPCs whereas large mammals may be more 
sensitive to others. Toxicological effects for all ECPCs were related 
reproductive effects or liver/renal effects. If these ECPCs had shown a tendency 
to target a specific organ or effect, it may have been appropriate to focus 
endpoints on those effects. Because these ECPCs do not seem to target one type 
of receptor or effect over another, the assessment endpoints would not change. 
In addition, because none of these ECPCs shows significant bioaccumulation 
potential, it may not have been necessary to evaluate food chain effects; an 
evaluation of incremental soil ingestion alone may have been adequate. f---x 
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Based on this evaluation, it is apparent that had the Process Document been 
followed, results and conclusions of the ERA would not differ from those 
currently presented. 

Subsurface Soil Evaluation. A number of volatile and semivolatile organic 
compounds, and inorganic compounds were detected in subsurface soil at Siite 13 
(see Table 1). A total of seven VOCs were detected including acetone, carbon 
disulfide, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, toluene, andxylenewere 
detected in subsurface soil. Two compounds, toluene and xylene were detected at 
concentrations below ecological screening values. The remaining VOCs ILacked 
ecological screening values, and invertebrate and plant reference toxicity 
values. Therefore the risks to plants and invertebrates from these analytes 
could not be quantitatively evaluated. However, it is unlikely that these 
contaminants would pose a threat to ecological receptors at the levels detected. 

A total of five SVOCs were detected in subsurface soil including phenol, 4- 
methylphenol, naphthalene, diethylphthalate, and bis(2-ethylhexyl)phthalate. 
Diethylphthalate was detected at a concentration below the available screening 
value. The remaining compounds were lacking ecological screening values or were 
detected at concentrations that exceeded available screening values. lBis(2- 

ethylhexyl)phthalate was detected in one sample at 410 pg/kg, which is less than 
the invertebrate reference toxicity value. Risks to invertebrates could ,not be 
evaluated for the other compounds, as reference toxicity values were unavailable 
for these compounds. Risks to plants could not be quantitatively evaluated for 
any of the SVOCs detected in subsurface soil, as reference toxicity values are 
not available. 

A total of twenty one inorganic analytes were detected in subsurface soil. Of 
these aluminum, chromium, mercury, and vanadium were detected at concentrations 
that exceeded ecological screening values. Invertebrate reference toxicity 
values (RTVs) were available for chromium and mercury only, and detected 
concentrations of these analytes were less than available RTVs. Therefore it is 
unlikely that invertebrates would be at risk from exposure to these analytes. 
Risks to invertebrates from exposure to aluminum and vanadium could not be 
quantitatively evaluated. Plant reference toxicity values were available for all 
of the inorganic analytes detected above ecological screening values. All of the 
analytes detected in subsurface were detected at concentrations that exceeded 
plant RTVs. However, aluminum, chromium, and vanadium were detected at 
concentrations that are consistent with average concentrations detected in 
surface soil in the eastern United States (U.S. Geological Survey, 1984). It is 
important to note that the vegetation observed at the site is consistent with 
recolonization of a disturbed area, and do not show signs of stress, therefore 
it is unlikely that these contaminants would pose a risk to plants. Based on 
this it is unlikely the assessment endpoint including plant biomass and/or plant 
cover availability would be reduced such that small mammal and bird populations 
would be affected at Site 13. 
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Table 1 
Comparison of Analytes Detected in Subsurface Soil Samples 

from Test Pits at Site 13 to Ecological Screening Criteria 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

Sample Identifier: 13SSO201 13SSO302 13sso503 13SS0503A Plant RN’ 
Duplicate Sample 

Ecological 
Laboratory Sample No: 22927002 22927003 22927005 22927006 Invertebrate WV’ Screening 

Soil Solution 
Collection Date: 

Value’ 
06-OCT-92 06-OCT-92 06-OCT-92 06-OCT-92 

Sample Depth (f-t bls): 5 to 6 8to 10 8 to 9 8 to 9 

Volatile Organic Compounds @g/kg) 

Acetone 86 J 67 J 700 J 580 J NA NA NA NA 

Carbon disulfide -_ 2J -- _- NA NA NA NA 

BButanone -- __ 270 270 NA NA NA NA 

&Methyl-2-pentanone -_ _- 27 J 34 NA NA NA NA 

Z-Hexanone __ 3J _- 19J NA NA NA NA 

Toluene _- -- -_ 10 J NA NA NA 50 

Xylenes (total) 2J 2J _- 12J NA NA NA 50 

Semivolatile Organic Compounds bglkgl 

Phenol -_ _- 130J 130J NA 70 NA 50 

4-Methylphenol __ 68 J 1,200 990 NA NA NA NA 

Naphthalene -_ -- 510 140J NA NA NA 100 

Diethylphthalate - -- 140J 99 J NA NA NA 100,000 

bis(2-Ethylhexyl)phthalate - -- 410 J 478 NA NA NA 

Pesticides and PCBs IpgnCgl 

None Detected 

Inorganic Analvtes (mglkgl 

Aluminum 23,900 10,700 14,800 11,500 NA 50 0.2 50 

Antimony -- -_ 3.7 J _- NA NA NA 3.5 

3eryllium 0.2 J 0.16 J 0.17 J 0.16 J NA NA NA 1.1 

Arsenic 6.5 4.7 4.1 3.4 NA NA NA 10 

See notes at end of table. 



Table 1 (Continued) 
Comparison of Analytes Detected in Subsurface Soil Samples 

from Test Pits at Site 13 to Ecological Screening Criteria 

Sample Identifier: 13SSO201 

Laboratory Sample No: 22927002 

Collection Date: 06-OCT-92 

Sample Depth (ft bls): 5 to 6 

Inorganic Analytes fmg/kg)--continued 

Barium 7.5 J 

Calcium 130J 

Chromium 21 

Cobalt 1.4 J 

Copper 5.8 J 

Iron 16,200 

Lead 6 

Magnesium 97.7 J 

’ Manganese 41.6 

Mercury 0.2 J 

Nickel 2.1 J 

Potassium _- 

Silver 0.53 J 

Sodium 206 J 

Vanadium 44.6 

Zinc 10.2 

Cyanide _- 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

13SSO302 13sso503 13SSO503A Plant RTV’ 
Duplicate Sample 

Ecological 
22927003 22927005 22927006 Invertebrate RTV’ 

Solution 
Screening 

06-OCT-92 06-OCT-92 
Soil 

06-OCT-92 Value* 

8to 10 8 to 9 8 to 9 

6.3 J 7.1 J 7J NA NA NA 165 

151 J 192 J 194J NA NA NSC 

15.9 17.3 16.2 50 1 0.05 0.4 

0.75 J 1.3 J 0.63 J NA NA NA 20 

3.9 J 5J 5.3 J NA NA NA 40 

13,500 15,600 12,200 NA NA NA 200 

5.8 4.7 5.5 NA NA NA 50 

73.2 J 74.8 J 72.9 J NA NA NA NSC 

21.7 22.5 15.1 NA NA NA 100 

0.16 J 4.2 0.08 J 36 0.3 0.004 0.1 

-_ __ __ NA NA NA 30 

__ 18OJ -_ NA NA NA NSC 

0.5 J 0.62 J 0.52 J NA NA NA 2.0 

211 J 206 J 195J NA NA NA NSC 

38.2 40.1 34.9 NA 2 0.5 2.0 

6 7.3 6.8 NA NA NA 50 

-- _- 0.12 J NA NA NA 0.9 

See notes on following page. 



Table 1 (Continued) 
Comparison of Analytes Detected in Subsurface Soil Samples 

from Test Pits at Site 13 to Ecological Screening Criteria 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, Florida 

’ Plant and invertebrate RTVs are presented in Appendix G, Tables G-4 and G-5, respectively. Generally, the plant RTVs are the lowest observed effect concentration 
from among growth studies on plants in solid media, Invertebrate RTVs are the lowest concentration lethal to 50 percent of a test population (ICday soil test on 
Eisenia foetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to invertebrate RTVs; the 
resultant value should be protective of 99.9 percent of the population from acute effects (Neuhauser et. al., 1986). 
’ The ecological screening values are the Region IV recommended ecological screening values (mg/kg) for soil. USEPA Region IV memorandum 4WD-OTS, December 
22, 1998. 

Notes: bls = below land surface. 
m/kg = micrograms per kilogram. 
J = estimated value. 
- = concentration of analyte, if present, was less than detection limit. 
PCB = polychlorinated biphenyl. 

mg/kg = milligrams per kilogram. 
RTV = reference toxicity value. 
NSC = no screening concentration available. 
NA = not available. 

cn 



APPENDIX H 

EVALUATION OF BACKGROUND ARSENIC CONCENTRATIONS 
FOR COVERED LANDFILL SITES 



Appendix H 

Evaluation of Background Arsenic Concentrations for Covered Landfill Sites 
Naval Air Station (NAS) Whiting Field, Milton, Florida 

At Naval Air Station (NAS) Whiting Field, nine soil types, as identified by the 
U. S. Department of Agriculture, Soil Conservation Service (USSCS), are present. 
The Remedial Investigation (RI) sites at NAS Whiting Field are associated with 
seven of the nine soil types. The background surface soil data set for each RI 
site was initially determined to be composed of background surface soil samples 
from the same USSCS soil types as occur on the individual sites. However, 
available information and review of historical aerial photographs indicated that 
in the construction of landfills at the facility, a borrow pit was dug to an 
approximate depth of 10 to 15 feet below land surface and the excavated soil was 
piled to the side. Following landfill operations, the borrow materials, composed 
of undifferentiated surface and subsurface soils, were used for the landfill 
cover. Any additional soils required to complete the landfill cover are believed 
to have been obtained from other borrow pits located at the facility. 

If a mix of surface and subsurface soils were used in the cover for landfills, 
it would be appropriate to use the combined data set of surface and subsurface 
soil samples as the background screening value. However, in order t:o be 
protective of human health and the environment, it is proposed that the 
background surface and subsurface data set be combined to a single value as be 
used as the "Industrial Use Soil Cleanup Goal". This modified “Industrial Use 
Soil Cleanup Goal" is specifically limited to the covered landfill sites 
including: Site 1, 2, 9, 10, 11, 13, 14, 15, and 16 and to the inorganic analyte 
arsenic. 

Tables 3-8 through 3-18 in the General Information Report present the detected 
concentrations and summarize the analytical data for the individual background 
soil samples collected at NAS Whiting Field. A summary of the arsenic background 
data set and the modified "Industrial Use Soil Cleanup Goal" for arsenic is 
presentedTable G-l. As indicated on the table the modified "Industrial Use Soil 
Cleanup Goal" for arsenic to be used at covered landfill sites is 4.62 milligrams 
per kilogram. 
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Analyte 

Frequency of 
Detection 

Surface Soil 
Samples’ 

Mean of 
Detected 

Concentrations 
Surface Soil 

Samples’ 

Frequency of 
Detection 

Subsurface 
Soil 

Samples’ 

Mean of 
Detected 

Concentrations 
Subsurface Soil 

Samples’ 

Frequency of 
Detection 

Surface and 
Subsurface 

Soil Samples’ 

Mean of 
Detected 

Concentrations 
Surface and 
Subsurface 

Soil Samples’ 

Surface and 
Subsurface Soil 

Background 
Screening 

Concentration 
(modified 

Industrial Use 
Cleanup Goal) 

I 
Inorganic Analytes (mg/kg) 

Arsenic 15115 1.54 14114 3.14 29129 2.31 4.62 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples in which 
the analyte was not detected. 

Table H-l 
Summary of Arsenic Detected in 

Surface and Subsurface Background Soil Samples 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station Whiting Field 

Milton, F ida 

Note: mg/kg = milligrams per kilogram. 



‘Table H-2 
Comparison of Detected Arsenic Concentrations in Surface and Subsurface Soil Samplr?s 

to Florida Soil Cleanup Target Levels 

Remedial Investigation Report 
For Surface and Subsurface Soil at 

Site 13, Sanitary Landfill 
Naval Air Station miting Field 

Milton, Florida 

Minimum 
Analyte Detected 

Concentration 

Inorganic AnaNte (mglkg) 

Maximum Mean of 
Soil Cleanup 

Detected Detected 
Goals for 

Concentration Concentrations (Pe~~r~~al), 

Soil Cleanup 
Goals for 

Florida 
(Industrial)’ 

Modified 
lndustriral Use 

Cleanup Goal’ 

Arsenic 0.52 6.3 2.31 0.8 3.7 4.62 

’ Source: Florida Department of Environmental Protection memorandum from John Ruddell, Director Division of Waste 
Management, to District Directors and Waste Program Administrators. Subject: Applicability of Soil Cleanup Target Levels 
for Florida, January 19, 1996. 
’ The modified Industrial Use Cleanup Goal for arsenic is twice the mean of detected concentrations in the surface and 
subsurface soil samples. 

Notes: mg/kg = milligrams per kilogram. 
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clwron- 
Govemor 

Department of 

Environmental Protection 
Twin Towmfs m 
2600 &air Srarr Road 

TaLhtm. RoIid8 32369-au0 

Vlrptma 8. Wctncrc 
Srtrctarv 

Apd 27,1998 

Ms.LindaManin 
Department of the Navy, Sotiern Dii~n 

Naval F&es Engkrrcrinp Command 
2155 Eagle Dive, PO Box 190010 
North Charleston SC 29419-9010 

RE: Request for Site-Specific Arsenic Soil Ckmup Lwek COVE La&Z! Sk, x.4~ 
whitsng Fitld 

Dear Ms. Martin: 

I have reviewed the request fbr appnwai afa site-specific Soil Clearnqr Goal far arsenic at 
the “covered landfill sites” at NAS Whiting Wd from Mr. Gerald Waker, ABB Environmental 
Services, dated April 22,1998 (recekd April 22,1998). Baaed on the prior presenraxion to 
Department S&and the stmrma~y infonnation~itl*lencrandtheastachedAppendix 
I, the request is -grand to utilize a site-speciiic Sd Ucauup Goal fk arsenic of 4.62 :mg/kg at 
Sites 1; 2, 9, 10, 11, 12, 13, 14, 15 and 16,, withthekliowing condition: 

1. ThcsitesmavbeutiZizedfor~~tfratimrohreitssttran~~~comacrwiththesite. 
This may inchxdc, but is not limited to, a) parks b.) recmation areas that receive heavy use 
(such as socc~f or baseball fields) or, c.) agricultmal sites where fkming practices result in 
moderate site cornact (approximat~y 100 day+ar, or kss). 

. . 

2. The Navy must assure adherence to the land use by incorporating the site and conditions 
in a le-&ly binding Land Use Contol agreement. 

3. The above Soil Cleanup Goal shail not be ufiked at any other site without specific 
Department approvai. 

If you have questions or require fkrrher clarification please contact me at (904) 92114230. 



APPENDIX I 

RESPONSES TO REGULATORY COMMENTS 



Final Response to Review Comments 
Remedial Investigation Report 

Site 13, Sanitary Landfill 
NAS Whiting Field, Milton, Florida 

Florida Department of Environmental Protection 

1. The title of the report should be “The Remedial Investigation Report for Surface and 
Subsurface Soil at Site 13, Sanitary Landfill.” 

Response: The report title will be revised as recommended. 

2. Table 5-7, 5-l 1 and all others: the soil and ground water contaminant levels should be 
compared to the TCLs for each of respective media in Chapter 62-785, F.A.C, including the 
leaching values for all contaminants. In cases where the leaching values are exceeded, what 
does the Navy intend to do? 

Response: Soil and groundwater detections will be compared to 62-785 cleanup target Ievels, 
including leaching values. If leaching values are exceeded, SPLP sampling may be necessary 
to determine if remedial action is warranted. 

3. The State of Florida has granted a site-specific industrial values for the covered landfill sites 
, (including Site 13) at NASWF. This value and the conditions attached to it (land use 

restrictions) should be discussed and cited in the text and appropriate tables (such as Talble 5- 
9); the letter should also be included in the Appendix. 

Response: The site-specific industrial value will be included in the text and tables for the 
Site 13 RI. The letter referencing the site-specific industrial value will be included in the 
appendix. 

4. The site-specific value that was previously discussed for arsenic is exceeded according to 
Table 5-9, but I cannot tell how many times and where those values occurred areally. Please 
prepare a figure which depicts the locations where residential/industrial values of 
contaminants in surface soils are exceeded so that decisions may be made regarding adequacy 
of contaminant delineation. Please prepare a similar figure (or modify an existing figure) for 
groundwater contaminants. 

Response: Figures will be prepared showing the distribution of arsenic in surface soil and the 
distribution of contaminants exceeding GCTLs. 

5. Section 6.0, Human Health Risk Assessment: please utilize the TCLs in Chapter 62-785, 
F.A.C., for the assessment and in the various tables, as previously noted in comment 2. 
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Final Response to Review Comments 
Remedial Investigation Report 

Site 13, Sanitary Landfill 
NAS Whiting Field, Milton, Florida 

Response: TCLs from Chapter 62-785 will be incorporated into the Human Health Risk 
Assessment. 

.f--. 

6. Table 6-7: the exposure point concentration should be 7, not 5.3, since only one sample was 
detected as having contamination and using on-half only serves to dilute the single positive 
sample. 

Resuonse: The EPC for TCE will revised as suggested by the reviewer. 

7. Table 6-8: The correct ELCR for Site Maintenance Worker should be 9x10-7. 

Response: Text will be revised as recommended. 

8. Table 6-10 and 6-l 1: The table should utilize the values from Chapter 62-785, F.A.C., 
including the leaching value for arsenic. In Table 6-10, reference is given to site-specific 
goals in appendix G. The discussion is in appendix H and the background screening 
concentration is not discussed at that point. Where does the “3” come from? In Table 6- 11, 
where does the value 6.2 for the background screening concentration come from ? 

/a 
Response: The tables will be revised to include the leaching value for arsenic. The reference 
to site-specific goals will be changed to Appendix H. The background screening 
concentration will be discussed in Appendix H and the “3” will be changed to a value of 
4.62. The value of 6.2 will be changed to the correct value of 4.62. 

9. Table 6-12: the EPC for trichloroethene is incorrect. 

Response: The correct EPC for tichloroethene is 7. Table 6-12 will be revised. 

10. Please prepare a summary table of background values for soil and groundwater, including 
references pertaining to their origin. 

Response: Tables 5-7,5-l 1, and 5-14 include background values for soil and groundwater. 
References will be revised to identify their appropriate origin. 

11. Please carefully consider the possibility at the sites in this document where concrete, either 
from floors or runway/t&ways may be serving to apparently prevent a complete soil 
exposure pathway at certain sites. It is important that the Navy address this concern, as it is 
directly related to the problem of not only future exposure risks, but also in the future when 
concrete may be removed or repaired, at which time it may complete the exposure pathway 

2 
.-. 
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or may contaminate surface/subsurface soil and ground water by virtue of leaching from soil 
that was formerly covered by concrete. Has the Navy adequately addressed both the risk and 
the leaching scenario for any or all of the sites that are covered in the RI? If not, we need to 
discuss this and assure that it has been addressed properly. 

Response: This comment does not apply to Site 13. 

12. Section 9.0, Conclusions: the ground water gradient is southeast; using the figure requested 
in comment 3, confirm or justify that contaminants are not migrating off the site. 

Response: Contaminant migration at Site 13 will be addressed in the Site 40 basewide 
groundwater investigation. 

13. Section 9.0, Conclusions: considering that surface soil and ground water analyses yielded 
significant risks for future residents, please justify the statement on page 9-2 that says “The 
contaminant of concern with respect to human health detected in surface soil, subsurface soil, 
and ground water do not pose unacceptable carcinogenic risk to any receptors evaluated.” 
Am I missing something? 

“’ 
Response: The above referenced conclusion is incorrect and will be deleted from Section 
9.0. 

3 
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U.S. Environmental Protection Agency 

f---b 

I 

General Comments 

1. In Section 5, tables were used to summarize surface and subsurface soil data for Site 13 
and to compare maximum detected concentrations to federal and state screening criteria. 
The screening criteria utilized were EPA Region III Risk-Based Concentrations (RBCs), 
adjusted to a Hazard Quotient = 0.1, and Florida Department of Environmental Protection 
residential and industrial soil cleanup goals. It appears that many of the values utilized as 
screening criteria were rounded. In most instances the rounding would not likely have a 
significant effect on the evaluation of the data. However, in some instances where the 
screening criteria value is relatively high, as in the case for aluminum, the rounding is 
significant. For example, the EPA Region III RBC for aluminum based on an industrial 
setting is 78,000 milligrams per kilogram (mg/kg). In the tables presented in Section 5, 
the screening criteria was rounded to 100,000 mg/kg. It is not clear why rounding was 
utilized. The actual screening values should be used. 

Response: As recommended by the reviewer, actual screening values will be used in the 
Section 5 tables. f--h 

2. Surface and subsurface soil data were evaluated for purposes of assessing impacts to 
human health and ecological receptors through direct contact, ingestion, inhalation, etc. 
Surface and subsurface soil human health risks were evaluated by comparing maximum 
concentrations to federal and state soil screening levels for residential and industrial 
scenarios. In addition, human health and ecological risk assessments were performed. 
However, no evaluation of the soil data was performed with respect to evaluating the 
potential for soil contamination to contribute to groundwater contamination. It is 
recommended that soil screening levels be developed to qualitatively assess the potential 
for soil contamination to impact groundwater. Screening level development is outlined in 
the EPA guidance document Soil Screening Guidance: Users Guide, April 1996, 
PubZication 9355.4-23. Once screening criteria are developed, a comparison to levels of 
contamination found at the site should be performed to assess/evaluate the potential for 
soil contamination to impact groundwater. 

Response: Effects of soil contamination on groundwater will be included as a 
comparison of contaminant levels to leachability cleanup target levels. 

T‘g 
4 
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Specific Comments 

1. FiPure 3-2. This figure depicts two “WHF-13-CPT-2” locations and no “WHFY1 3-CPT- 
1” location. This discrepancy should be corrected. 

Response: The correct PCPT designations will be added to Figure 3-2. 

2. PaPe 3-5, Section 3.3, First ParaPraDh. This section discusses the locations of and 
rationale for Phase IIA and IIB surface soil samples. This section states that Phase IIA 
soil samples were collected at biased sample locations within the landfill itself (at test pit 
locations). It is stated that because these samples were biased samples based on surface 
conditions or geophysical anomalies, Phase IIB samples were proposed for collection 
from random sampling locations along the perimeter of the landfill to confirm the 
presence or absence of chemicals previously detected in Phase IIA. Given this rationale 
for the Phase IIB samples, it seems appropriate that the Phase IIB samples would be 
located at random unbiased locations within the landfill perimeter where contamination 
would be expected to be the highest. The Phase IIB samples were not collected from the 
surface of the landfill (i.e. within landfill perimeter as determined by geophysical 
methods) as were the Phase IIA samples. The exact purpose of these samples is unclear. 
Clarification should be provided to explain the intended use of these samples. 

Additionally, this section states that the locations were selected using the systematic 
sampling method. Sample locations were reportedly selected by randomly identifying a 
sample location on a transect and collecting additional samples at equidistant intervals 
along this transect. However, according to Figure 3-2, the Phase II B soil samples 
(13 SO0 1 through SOOS) do not appear to be equidistant from each other. 

Response: The phase IIA soil samples designated 13-SL-01 through 13-SL-05 were 
collected from the interval between land surface to a depth of twelve inches bls at 
locations adjacent to the five test pits. The Phase IIA surface soil sample locations were 
based on observed surface conditions and co-located with geophysical survey anomalies. 
The Phase IIB samples (13SOOlOl through 13SOO501) were collected to confirm the 
presence or absence of chemicals previously detected, to provide full coverage of the: site, 
and to characterize the nature and extent of contamination. The Phase IIB samples were 
collected in December 1995 and are shown on Figure 3-2. 
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The ten surface soil samples collected during Phase IIA and Phase IIB field program 
provide analytical results to characterize all areas of Site 13. 

3. PaPe 4-2, Section 4.2.1, First Paragraph. This paragraph discusses how precision of 
analytical data is determined and evaluated. The paragraph states that laboratory 
duplicates, field duplicates, matrix spike/matrix spike duplicates (MS/MSD) and/or 
consecutive laboratory control samples are used to evaluate precision. However, this 
section only discusses results of field duplicate analyses (Table 4-l). A discussion should 
be provided concerning laboratory duplicates, MS/MSD and/or laboratory control 
samples as it applies to precision evaluation. 

Response: Text will be revised to state only field duplicates were used to evaluate 
precision. References to MS/MSD and/or lab control samples will be deleted. 

4. Pape 4-2, Section 4.2.1, Fifth Paragraph. This paragraph indicates that the relative 
percent difference (RPD) for three volatile organic compounds (VOCs) were not met for 
sample 35GOOlOl. However, according to Table 4-1 (page 4-6) only 1 VOC (xylene) 
and two inorganics (thallium and zinc) were not in acceptable ranges. This discrepancy 
should be addressed. ra 

Response: The text will be revised to indicate that one VOC and two inorganics were not 
in acceptable ranges, 

5. Figure 5-2. This figure depicts groundwater potentiometric contours at Site 13. Well 
WHF-13-45 should be changed to WHF-13-4s. 

Response: The well number will be revised as recommended. 

6. Pape 5-25, Section 5.4, Second ParaPraph. This section describes results of soil gas 
analyses. This paragraph states that the maximum detection limit for the flame ionization 
detector was 5,000 parts per million (ppm) and 1,000 ppm for the Organic Vapor 
Analyzer (OVA). However, an OVA is a flame ionization detector. This discrepancy 
should be clarified. 

Resnonse: The text will be revised to indicate the maximum detection limit for the 
Portafid II was 5,000 ppm. 

7. PaPe 5-25, Section 5.4, Fourth Paravraph. This paragraph states that “current 
conditions” do not require remedial actions for methane gas generation with respect to 

6 
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Florida Statute 62-701. As noted in Table 5-6, many soil gas sample locations had 
relatively high detections, with methane concentrations unquantifiable because methane 
concentrations were above the maximum detection limits of the instruments. In light of 
these readings, the basis for the conclusion that current conditions do not warrant action 
should be provided. [If under FL statute the methane does not have. to be addressed, 
then no action is warranted. However, the statute limitations should be examined 
with respect to actual site concentrations and appropriate actions under the statute 
should be considered. Any actions necessary to address methane would have to be 
evaluated in the FS for the site.] 

Response: If a landfill was closed prior to 1985, Florida Statute 62-701 does not apply to 
the site. Site 13, Sanitary Landfill was closed in 1984. Therefore the statement, current 
conditions do not require remedial actions, is accurate. 

8. Page 5-40, Section 5.5, Fifth Parapraph. This paragraph discusses results of inorganic 
analyses in surface soil samples. The paragraph indicates that aluminum, arsenic, iron, 
and vanadium exceeded EPA Region III RBCs for residential screening values. 
However, according to Table 5-9, manganese should also be included. This discrepancy 
should be addressed. 

Response: The text will be revised to include manganese as an analyte exceeding E:PA 
Region III RE%Cs. 

9. Page 8-6, Section 8.2.2, Sixth Paraprauh. This paragraph discusses fate and persistence 
characteristics of inorganic contaminants at the site. The report states that elevated 
concentrations of aluminum and iron in groundwater and soils have been observed at 
other sites at Whiting Field. Therefore the report concludes that aluminum and arse:nic at 
Site 13 “are” attributable to natural occurrence in the environment rather than waste 
disposal. As seen in Section 5, Table 5-9, Table 5-l 1, and Table 5-14, aluminum and 
iron data were compared to background data for the site. Maximum detected 
concentrations were found to be above the established background concentrations for 
these contaminants. Therefore, the conclusion that aluminum and iron are attributable to 
natural occurrence is not supported by the data. This discrepancy should be clarified. 

Response: The text will be revised to indicate that aluminum and iron may be 
attributable to natural occurrences in the environment or may be site related. 

9a. The text should state that Al and Fe may be attributable to natural occurrences; however, 
because maximum detected concentrations were found to be above the established 
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background concentrations, the presence of these two inorganic contaminants may be site 
related. 

Response: The text will be revised to indicate that “aluminum and iron may be 
attributable to natural occurrences; however, because maximum detected concentrations 
were found to be above the established background concentrations, the presence of these 
two inorganic contaminants may be site related”. 
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Review Comments for the Human Health & Ecological Risk Assessment 

GENERAL COMMENTS 

1. Region IV has determined that ecological risk assessments (ERAS) that have not been 
finalized must reflect the ecological risk assessment process outlined in the Ecological 
Risk Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessments (hereafter referred to as the Process Document), which was 
issued by the Agency in June 1997. Information presented in the Process Document 
supersedes all prior guidance. The ERA for Site 13 does not follow the procedures 
outlined in the Process Document and therefore must be reorganized and revised. The 
ERA should begin with a site description and identification of complete exposure 
pathways. The sampling data should then be screening against ecological screening 
levels only. Those compounds that are present at concentrations greater than ecological 
screening levels are then addressed in the problem formulation step. It is not until the 
problem formulation step that compounds are compared to background levels or 
identified as essential nutrients. Also, receptors should not be identified until after the 
ecological screening, since receptors should be selected in part on the basis of the 
screening results. Refer to the Process Document for additional guidance on revising the 
ERA. 

Response: The ecological risk assessment for Site 13 is a combination of a screening- 
level and baseline risk assessment because the remedial investigation process for this site 
was initiated several years ago (prior to the integration of the “Process Document” as the 
preferred USEPA Region IV ecological risk guidance document into the remedial 
investigative process at Whiting field). In order to maintain consistency with the risk 
assessments that have been completed at NAS Whiting Field, this ERA will not be 
revised. 

la: It does not matter that previous ERAS were completed using the older guidance 
documents. If guidance changes prior to the finalization of the RI, the new guidance 
must be considered. An analysis should be conducted to determine whether following the 
newer process document will have any effect on the outcome of the ERA. This anallysis 
should be completed prior to making widespread changes to the ERA. 

Response: The Navy will review data collected for the RI and determine if information 
outlined in the Process Document will effect the conclusions presented in the report. IF 
necessary, information pertaining to this evaluation will be included in the RI report. 
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2. The soil screening levels [Beyer, W.N. 1990. Evaluating soil contamination. US. Fish. 
Wildl. Serv., Biol. Rep. 90(2)] that are used as ecological screening values for Site 13 
may not be sufficiently protective of ecological receptors. Region IV is in the process of 
issuing ecological soil screening levels. The Region IV screening levels were obtained 
from several sources, including the new levels from the Netherlands, and levels from the 
Canadian Council of Ministers of the Environment and Oak Ridge National Laboratory. 
As per Region IV guidance, screening levels used in ERAS that have not been finalized 
must be comparable to the values that are being adopted. The screening values for three 
inorganic analytes that are used in the ERA for Site 13 are sufficiently different from 
those being adopted to request changes in the ERA. The recommended screening value 
for chromium is 0.4 mgikg rather than the 100 mg/kg that was used in the ERA, and 
screening values of 200 mg/kg for iron and 2.0 mg/kg for silver are being adopted. Risks 
from chromium need to be quantified and a Hazard Quotient (HQ) calculated for all 
receptors. Iron is present at concentrations greater than the ecological screening level, 
and iron toxicity should be discussed at greater length. Silver is present at below 
screening levels and need not be included in the quantitative assessment of risk. 

Response: The new Region IV ecological screening values will incorporated into the Site 
13 ERA and the results will be revised accordingly. 

3. An assessment of risks from subsurface soil to ecological receptors is not included in the 
ERA. Although it is unlikely that birds and mammals will have consequential contact 
with subsurface soil, it is probable that the root zone of deep-rooted plants such as trees 
will include subsurface soil. Also, soil invertebrates such as earthworms and ants can be 
expected to burrow into the subsurface soil. An assessment of risks from contaminants 
in subsurface soil to these receptor groups should be included in the ERA. 

Response: The Navy agrees that deep rooted plants could be exposed to subsurface soil. 
However, as indicated in the site characterization there were a number of herbaceous, 
scrub/shrubs, and tree species identified at Site 13, none of which showed signs of stress. 
There was one area identified as being sparsely vegetated at the site, however, the lack of 
vegetation is likely due to the presence of a dense red clay layer in this area. In addition, 
the organic and inorganic analytes that were detected in subsurface soil samples were at 
relatively low concentrations and low frequency and no pesticides or PCBs were detected 
in subsurface soil samples. Therefore, it is unlikely that the evaluation of subsurface soils 
would alter the results of this ERA. 

,/---\ 
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The EPA’s comment stands and as such the assessment requested in the Agency’s 
comment should be conducted and included in the ERA. 

Response: The Navy will complete an assessment and pertinent information will be 
included in the RI report. 

The risks to herbivorous birds are not addressed in the ERA. A representative 
herbivorous bird species should be included as a receptor in the ERA. 

Response: The available bioaccumulation data suggest that risks predicted for a 
graminivorous bird species would not exceed those of omnivorous birds (i.e., 
meadowlark). Therefore, an herbivorous bird will be not be included as a receptor in the 
ERA. 

This response is not consistent with the responses to similar comments from previous 
remedial investigations in which it was indicated that a herbivorous bird species would be 
included in the ERA. 

Response: Risks to herbivorous birds will be evaluated separately. Information 
pertaining to this evaluation will be presented in the RI report in a separate section. The 
tables presented in the draft RI will not be revised, however new tables will be developed 
to present any additional information. 

HQs for contaminants at Site 13 are calculated using the 95% Upper Confidence Limit 
(UCL) rather than the maximum site concentration. Region IV has determined that 95% 
UCLs should not be used in ERA. Rather, to show the potential risk at the site, Hazard 
Quotients (HQs) should be determined using the following combinations: maximum site 
concentration/NOAEL, average site concentration/NOAEL, maximum site 
concentration/LOAEL, and average site concentration/LOAEL. For Site 13, the 
perceived maximum risks are increased less than two-fold if the maximum concentration 
is used rather than the 95% UCL, and the resulting maximum HQ is less than 3. No 
changes are requested in the Site 13 ERA regarding to the use of the 95% UCL, but future 
submittals for other Sites should not use the 95% UCL to calculate risk. 

Response: Future ERAS will be conducted using the maximum and average 
concentrations 
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SPECIFIC COMMENTS 

1. Section 7.1, Pape 7-2, Line 26. The text states that water in the “Y” ditch is intermittent 
and does not provide adequate aquatic habitat to support aquatic receptors. The text does 
not state whether the water in the “Y” ditch is used by terrestrial receptors at Site 13 for 
drinking and bathing. The text must provide additional discussion about the water in the 
“Y” ditch, including some justification for not including this intermittent surface water as 
a complete potential exposure route. 

Response: The “‘Y” ditch is a conduit for surface water runoff and is only flooded during 
and immediately after storm events. Water is not present in the ditch for long enough 
periods to support aquatic receptors. There is a potential for terrestrial receptors to use the 
flooded ditch, however the significance of this exposure pathway is negligible, based on 
the temporary nature of the exposure. In addition, it is likely that this ditch would not be 
considered by an ecological receptor as a dependable source of water due to the incidental 
and sporadic nature of this ditch. 

la. The text of this response should be included in the body of the report to provide 
additional clarification. 

Response: As recommended, this information will be included in the RI report. 

/--- - 

2. Section 7.2.2, Pape 7-5 and Figure 7-2, Pape 7-6. The Conceptual Site Model (CSM) 
presented in the ERA is too general. Only three groups of ecological receptors are 
identified-wildlife, terrestrial plants, and terrestrial invertebrates. As per guidance in the 
Process Document, the CSM should distinguish between exposure routes for different 
groups of receptors such as herbivorous birds and mammals, primary 
carnivores/omnivores, and secondary carnivores, and should illustrate the food web that 
is being modeled. The CSM should be revised. 

Response: As identified by the reviewer, the CSM is general and does not provide the 
detail outlined in the Process Document. However, the general approach used in this 
ecological risk assessment concluded there would be no adverse affects to ecological 
receptors. The selected ECPCs are not present at concentrations much elevated above 
background and bioaccumulating compounds are not present at the site. Therefore, it is 
unlikely that incorporating more detailed exposure pathways would change the outcome 
of the risk assessment. In addition, refer to response to general comment #1 and general 
comment #4 regarding the Process Document. 

12 
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As stated previously, the newer process document guidance should be considered SOI it 
can be stated with increased certainty that the outcome would not change. 

Response: Based on Navy’s evaluation per guidance in the process document, it is 
unlikely that incorporating more detailed exposure pathways would change the outcome 
of the risk assessment. All future documents will develop CSMs that are more site- 
specific. 

3. Section 7.2.2. Page 7-7, ParagraDhs 1 and 2. The text states that dermal adsorption and 
inhalation are considered negligible exposure pathways. This is true only in comparison 
with the ingestion exposure pathway. The text should be modified to qualify the 
statement. Also, the exclusion of the dermal adsorption and inhalation pathways from the 
ERA should be discussed as a source of uncertainty in the Uncertainty Analysis (Section 
7.7). 

Response: Dermal absorption and inhalation pathways are negligible based on the type 
and magnitude of ECPCs at the Site. However, an uncertainty regarding dermal 
absorption and inhalation will be added to Section 7.7. 

4. Section 7.2.2. PaPe 7.7, Line 12. The text states that no burrowing animals were 
observed as Site 13 during characterization. This does not mean that burrowing animals 
will not inhabit Site 13 in the future, since the area appears to be desirable to ecological 
receptors. The text should be modified to state that although no burrowing animals were 
seen at Site 13, the Site does provide acceptable habitat for burrowing animals. 

Response: The last sentence of the fifth paragraph in Section 7.2.2 will be modified. to 
include a statement regarding the suitability of the site for burrowing animals. 
‘i . . . .although this habitat may be suitable to these species.” 

5. Section 7.2.3, PaPe 7-7 throuph 7-9, and Table 7-1, PaPe 7-8. The assessment 
endpoints are not appropriate. The concern regarding plants and soil invertebrates is 
limited to a reduction in total biomass sufficient to affect wildlife populations. The: 
concerns for small mammals and birds are adverse effects due to the consumption of 
contaminated food, although the consumption of contaminated soil may prove a greater 
exposure risk than prey items. The concern for secondary predators is whether 
bioaccumulating chemicals are present in prey items at sufficient concentrations to cause 
risk. These endpoints are too general and do not appear to be sufficiently protective of 
the ecosystem. Assessment endpoints should be specific to the contaminants and receptor 
groups. It should be possible to draw a conclusion as to whether the endpoint is met (for 
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example, there is no way to assess if the plant and soil invertebrate population has been 
reduced to a level that affects other organisms). Also, the stated measurement endpoints 
do not relate to these assessment endpoints. The measurement endpoints are Toxicity 
Reference Values (TRVs), the concentration of a compound that causes a toxic response 
in an individual organism. There is no research relating TRVs to the health of a 
population. The assessment endpoints should be revised and related to the measurement 
endpoints. Refer to Section 3.5 of the Process Document for guidance. 

Response: The Navy acknowledges that the assessment endpoints are general, however it 
is unlikely that incorporating more detailed assessment endpoints would affect the 
outcome of the risk assessment. Refer to response to general comment #l and comment 
#2. 

5a. Refer to previous responses to the Navy’s response to comments regarding this issue. 

Response: The Navy will review data collected for the RI and determine if this evaluation 
will effect the conclusions presented in the report. IF necessary, the text will be revised 
to include the evaluation results. 

6. Section 7.3, Page 7-9, Paragraph 7, and Table 7-2. The soil screening values [Beyer, 
W.N. 1990. Evaluating soil contamination. US. Fish. Wildl. Serv., Biol. Rep. 90(2)] 
that were used as ecological screening values for Site 13 may not be sufficiently 
protective of ecological receptors. New soil screening guidance, based on new values 
from the Netherlands, the Canadian Council of Ministers of the Environment, and from 
Oak Ridge National Laboratory, can be obtained from Region IV. 

Response: Table 7-2 will be updated and the potential for risk will be reevaluated. Also, 
please refer to response to general comment #2. 

7. Fkure 7-3 and Table 7-2, Papes 7-10 through 7-13. The selection process for 
ecological chemicals of concern has been changed in the Process Document. The 
selection process in this ERA for Site 13 should be revised to be in agreement with the 
new guidance. 

Response: Please refer to response to general comment #1. 

7a. The guidance should be considered to determine if any change in the overall outcome of 
the ERA would occur. See the previous responses to the Navy’s response to comments 
regarding this issue. 
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Response: The Navy will review the selection process and determine if it will effect the 
conclusions presented in the report. If required, information pertaining to this evaluation 
will be included in the Rl report. 

Section 7.4.2, PaPes 7-14 through 7-17. No herbivorous bird species was included as a 
receptor in the Site 13 model. Herbivorous avian species are found at Site 13 and it is 
likely that the calculated risks to these species are different than those to the Eastern 
Meadowlark, which consumes approximately 20% of its diet as plant materials. An 
herbivorous bird species should be included as a receptor in the ERA. 

Response: Please refer to response to general comment #4. 

Refer to the previous response to the Navy’s response to comments regarding this issue. 
The herbivorous bird species has been added to the ERAS in other RI Reports as a result 
of comments received and should be done here as well. 

Response: Please response to general comment #4a. 

Table 7-6, Pape 7-20. Footnote 1 states that the bioaccumulation factors (BAFs) for 
plant material are based on the assumption that plants are 80% water. This assumption 
applies to berries and leafy vegetables, but does not apply to grains, which have a 
moisture content of only 10%. Since the diet of the cotton mouse may consist primarily 
of grains, the risks to the cotton mouse may be underestimated. This source of 
uncertainty should be discussed in the Uncertainty Analysis (Section 7.7). 

Response: As recommended, an uncertainty will be added to the ERA to address this 
issue. 

Section 7.6.1, Pape 7-23,. ParapraDh 4; Section 7.8, Pape 7-26, ParaPrauh 4; Section 
9.1. Pape 9-2. ParagraDh 11. The text states that because the Hazard Indices for the 
short-tailed shrew only slightly exceed 1, population-level sublethal impacts are unlikely. 
The toxicity data used in this ERA were based on effects on individual organisms. ‘No 
research is available correlating effects on individuals with impacts on populations. 
Therefore, no statement correlating individual and population impacts should be made. 
The text should be revised, and additional discussion of the significance of Hazard 
Indices greater than 1 should be presented. 
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Response: The HI concept does not function as a threshold of effects, but as a continuum 
where realization of the assessment endpoints becomes more plausible along this 
continuum as the extent of contaminant related mortality relative to natural mortality 
becomes more significant. As the HI increases the likelihood of population level effects 
also increases (i.e., the likelihood that more individuals in a population would have 
adverse effects). Therefore, reasonable inferences regarding the potential for population 
level impacts can be made. 

1Oa. This response is contradictory, The response states that population effects are more 
plausibly presented; however, the response also states that “individuals” in a population 
are likely to show adverse effects. That being the case, the text should be revised as 
suggested in the comment. 

Revised Response: The HI concept does not function as a threshold of effects, but as a 
continuum where realization of the assessment endpoints becomes more plausible along 
this continuum as the extent of contaminant related mortality relative to natural mortality 
becomes more significant. As the HI increases the likelihood of population level effects 
also increases. Therefore, reasonable inferences regarding the potential for population 
level impacts can be made. 

11. Section 7.7, Page 7-24, Paragraph 7. The text states that risks to amphibians and 
reptiles species were not estimated because bioaccumulation and toxicity data are lacking. 
Since quantitative exposure data are not available, a brief qualitative discussion of the 

anticipated risks to these groups should be included in the Uncertainty Analysis in 
addition to the current statement that quantitative risks were not estimated. 

Response: As recommended by the reviewer, an uncertainty will be added to the ERA to 
address this issue. 

12. Section 9.1. Page 9-2. ParaPraph 8. The text states that surface soil was the only 
medium of concern in which contaminants of potential concern to ecological receptors 
were detected. Surface soil was the only medium that was evaluated in the ERA; no 
discussion of contaminants in other media was presented. The text should be revised. 

Response: The text will be revised as recommended. 

13. ApDendix D, Groundwater Methodology. Appendix D presents the groundwater 
analytical data acquired during the Phase IIB study. By reviewing the reporting limits, it 
appears that a routine TCL VOC was performed rather than a low level TCL VOC 
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analysis. A low level analysis would be useful for comparison of groundwater data tlo 
drinking water standards. Since the Sampling and Analysis Plan for this project was not 
reviewed, it cannot be determined whether low level VOC analysis was required for the 
groundwater samples at Site 13. 

Response: Groundwater is being addressed under the Site 40, Basewide Investigation. 
The work plan for the Site 40 investigation will identify appropriate analytical methods 
for attaining lower detection limits. 

Table F-9, Pape F-15. The table is titled, “Dermal Dose-Response Data for 
Noncarcinogenic Effects.” However, it appears that the table contains the dose-response 
data for the inhalation pathway. The table title should be corrected accordingly. 

Response: The Table F-9 titled will be revised as recommended by the reviewer. 

Table F-9, Pape F-15. The table does not include an inhalation RID for aluminum. 
However, there is an EPA/NCEA provisional value for aluminum that is available. ‘The 
provisional inhalation RfD value for aluminum should be included in the table. 

Response: The EPAiNCEA provisional value for aluminum will be included in Table F- 
9. 

ECIFIC COMMENTS REOUIRING ONLY ACTION TO CORRECT THE 
CUMENT 

1. Pape 4-2.lst full DaraPraDb. The third sentence states that “The Site 31 Phase IIB’ soil 
and groundwater analytical data were validated...“. This should be corrected to read “Site 
13”, not “Site 31”. 

Response: Text will be revised as recommended. 

2. Section 7.1. PaPe 7-4. Line 34. The text states that Coldwater Creek is located 
approximately 3,000 feet southeast of Site 13. Coldwater Creek could not be located on 
any of the maps included in this Remedial Investigation Report. It is assumed that 
Coldwater Creek and Big Coldwater Creek are different water bodies. Coldwater Creek 
should be included and identified on the Site maps in Section 1. 

Response: The RI report will be revised as recommended. 
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Table 7-2. PaPes 7-11 throuvh 7-13. The header “Ecological Screening Value” is 
marked with a superscript “6”. The correct footnote reference is “5”. The Table should 
be corrected. 

Response: The table will be revised as recommended. 

4. Fiqure 7-2, PaPe 7-6. The bullets that appear in various receptor/exposure route boxes 
are not defined in either the Figure or the text. A definition should be added to the 
Figure. 

Response: The figure will be revised as recommended. 

/aa 
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